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CONSTRUCTION OF THE YARROW WATER TUBE 
BOILER 

We have been favored by Mr. Yarrow, of torpedo 
boat fame, with photographs and a description, show- 
ing his new system of expanding boiler tabes by steam, 
and other improvements in the boilers themselves. 
The tube expander which is here shown in operation 
in the shops at Poplar, London, was designed to re- 
place the old apparatus, which was worked by hand. 
The introduction of the steam-driven tool has resulted 
in a great saving of time and cost over the old system, 
The expander, which is small and compact, 
is suspended at the desired height, and is 
driven either by a motor or, as shown in 
our engraving, by a cord from the overhead 
shafting, operating through a length of flexi- 
ble shafting. The taper .mandrel withing , 
the b of the expander is revolved by the 

n of the rollers, the body being driven 

by the miter gear, which can be seen in the 
cut. By giving the rollers a slight inclina- 
tion they are made self-feeding, and over- 
expanding is guarded against by providing 
astop. In the accompanying illustration 
three of the Yarrow boilers are shown turned 
up on end for the purpose of expanding the 
tubes where they enter the water pocket. 

Mr. Yarrow states that the impression 
that it is a difficult matter to retube his 
style of boiler, on account of the tubes being 
straight, is erroneous, as may be seen from 
the accompanying cut, which shows a sec- 
tion through one of the boilers. If it is 
desired to inserta tabe, say in the center of 
the tube plate, it is only necessary to pass 
it far enongh through the upper or lower 
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plate to clear the opposite plate, passing the tube 
from the hole in one plate to the next hole in other 
plate and repeating the movement until the desired 
position is reached. Thus the upper end of the tube 
is first passed through hole, A, in the drum ; it is then 
slid down until the lower end enters hole, B, in the 
water pocket and the upper end is clear of A. This 
end is then passed up into C, and the lower end drawn 
out of B and placed in D. By continuing this move- 
ment the tube can be carried through a line of holes 
to its place. The same method is adopted in remov- 
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FEED OF THE YARROW BOILER. 


A WERAR. 
WEEKLY. 


= er — 


[#8-00 00 


ing a faulty tube, though, of course, all the tabes in 
its way have to be also removed. The k wer tube end 
is expanded, in the case of repairs, by sendirg a boy 
into the water pocket for the purpose. When this 
cannot be done, a long mandrel! is passed through the 
tube and operated from aboye. 

The accompanying section of the upper drum of a 
Yarrow boiler shows the new systeui of automatic feed. 
All makers and users of water tube boilers are aware 
of the value of any system that will automatically re 
gulate the feed. These boilers contain very little 
water at any one time and the fierce ebulii- 
tion causes great and rapid fluctuations of 
water level. 

Yarrow & Company are endeavoring to 
overcome the difficulties of constant feed by 
providing an uutomatic device withia the 
drum of the boiler, and by providing each 
boiler with its own independent donkey 
pump. It is claimed that only in this way 
can the obstruction of a breakdown in any 
one boiler be localized. In any group of 
boilers which have a common source of feed 
supply the bursting of a tube in one of the 
boilers will call for an extra supply of water 
that will be greater in all probability than 
the capacity of the pump. As a conse- 
quence the water level will be lowered, not 
merely in that particular boiler, but in the 
whole set. This would be a dangerous pre- 
dicament and might easily resuit in serious 
injury to the comple‘e piant. 

These considerations are especially atrong 
when applied to the water tube boiler, 
where the internal pressure in the tube 
would cause a specially large escape of 
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water in the event of its rupture, as compared with 
the tabes in the common form of boiler, where the 
pressure is external. 

Another advantage to be secured by using separate 
feed is that it favors the use of a very simple and relia- 
ble device for securing aatomatie feed. It is self evi- 
dent that any so-called automatic feed must be abso- 
lutely reliable, for the reason that the knowledge that 
such a feed has been fitted to a boiler will cause the 
stokers to pay less attention to the water level. 

The device shown in the cut has proved very suc 
cessful on a boat fitted with engines of 300 horse 
power; though it remains to be seen how it would 
work on a large scale. About the center of the steam 
drum is arranged an inverted fannel, which is perfor- 
ated so as to insure that the water level within it shall 
be the same as the generallevelinthedrum. The fun- 
nel serves to prevent any’ vivlent ebullition of the water 
within it and maintains it at a steady level. Above 
the water in the fanne! and near its surface is fixed 
the steam supply pipe for the donkey pump. So long 
as the water is below the pipe the donkey will supply | w 
the boiler; but when it reaches the pipe. water, in| 
place of steam, will pass to the pump and actuate 
the steam piston. Now, since the steam piston is larger 
than the pump piston, it follows that, as long as water 
flows through the eteam pipe, the boiler will be re- 
lieved of water, and this will go on until the level 
falis again. Itis thus evident that a double advan- 
taywe is secured by this system—the boiler is pamped 
up if the water is too low and it is relieved if it be 
too high, both actions being automatie. 

Pool of Siloam, 


The 

The exeavations which are being made in Jerusalem 
have disclosed mach that was hitherto unknown about 
the pool of Siloam. The identification of the site of 
this pool is important, because of its bearing on the 
situation of the city walls. It has hitherto been con- 
sidered that the pool of Siloam, shown to every visitor 
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of Jerusalem, was one of the few undisputed localities | sessions 


in the topography of the sacred city. Now, however, | 
as investigation progresses, doubts have been raised 
on this point. Among archeologists a contest has | 
arisen as complicated as that concerning the site of | 
Calvary, the sepuleher, and other sacred places in | 
Jerusalem. The pool of Siloam is in size the least of 
all the Jerusalem pools, which from the most ancient 
times have been relied upon by the inhabitants to 
store up water from the springs. It had, however, the 
singular characteristic of suddenly increasing in depth 
as the water poured in from some unknown aource. 

The pool of Siloam, although small in size, played 
an important part in the sacred history of Jerusalem. 
It was to Siloam that the Levite was sent with the 
golden pitcher on the 
of tabernacles ; it was from Siloam that he brought 
the water which was then poured over the sacrifice in 
memory of the water from the rock of Rephidim, It 
was to this Siloam water that the Lord pointed when 
he stood in the temple and cried, “If any man thirst, 
let him come unto me and drink.” The Lord sent the 
blind man to wash at the pool of Siloam, the sacred- 
ness and efficacy of whose waters are still believed in 
at Jerusalem. The pool of Siloam, which has now 
been almost wholly uncovered and which is the one 
formerly shown to visitors, ia 184 feet in depth, 14 
feet wide at one end and 17 at the other. The water 
in it is maintained at a depth of 3 to 4 feet, but is 
likely to rise a foot or more at any moment. It is 
faced with a wall of stone, now greatly out of repair. 
Several colamns stand out of the side walls extending 
from the top downward inte the cistern. The water 
passes out of the pool through a channel cut in the 
rock. whieh is covered for a short distance. This 
sulmequentiy opens and discloses a lively, copious 
stream whieh ernpties into a garden planted with fiz 
trees. Jerome, who lived only six miles from the pool 
of Siloam, refers to the intermittent character of its 
waters, which has led some historians to identify it 
with Bethesda. Josephus speake of its waters as hav- 
ing been very abundant, but recent investigations do 
not bear this out. 

There are a large number of somewhat similar pools 
in Jerusalem, whieb bas thirty or forty natural springs 
within a radius of eight miles. If it could be shown 
that one of these was in reality the pool of Siloam, 
whose location bas not hitherto been questioned, it 
would add a still further confusing element to the dis- 
enssion of the historical sites in Jerusalem. Many of 
the most important places depend for their identifica- 
tion upon their nearness to or remoteness from the 
pool of Siloam. The mysterious ebb and flow of the| Max 
waters of the present pool bas been largely relied upon 
as sufficiently proving ita identity with that referred 
to inthe Seriptures. It has now, however, been found 
that a similar phenomenon takes place in the Foun- 
tain of the Virvin, which is close by. There the water 
rose a foot in five minutes, and withio five minutes 
more iteank to its former level. It is believed that 
the excavations which are being made in Jerusalem 


may explain thie apparent mystery, which nobody has 
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ey UNE 13, 1806. 
OUR SEMI-CENTENNIAL ESSAY COMPETITION, 

We would draw the attention of competitors for 
the $250 premiam, offered for the best essay on the 
“ Progress of Invention During the Past Fifty Years,” 
to the fact that the date limit set for the reception of 
manuscript is drawing very near. There is a danger 
of the essayist underestimating the time which will be 
necessary for him to do justice to so comprehensive a 
subject. Although the paper will be comparatively 
short, covering about two anda half columns of the 
ScIENTIFIC AMERICAN, it is liable to involve an 
amount of previous reading and general reference 
which will cover more time than the intending writer 
may.estimate. For this reason, and in order that the 
judges may have ample time to examine manuscript 
which will be submilted to them, we trust that intend- 
ing competitors will not defer the transmission of their 
essays until the last allowable date. 

We also direct attention to the card which is appear- 
ing in our current issues, by means of which we are 
endeavoring to obtain an expression of opinion on the 
part of cur readers as to what invention introduced 
during the last fifty years has conferred the greatest 
benefit upon mankind. The answers that have already 
come in indicate that opinion will be far from unani- 
mous; and the value and interest of the vote will de- 
pend largely upon the number who favor us with a re- 
ply. We hope that the majority of our readers will 
find the matter of sufficient interest to send a card ex- 





a. — pressing their views. 





PATENT SOLICITORS AND THE PROPOSED PATENT 
BAR. 

Sach relations as those of lawyer to client or ef phy- 
sician to patient have always been recognized as 
sacred. In the professions also so much depends upon 
the competency as well as honor of the practitioners 
that the law very properly takes cognizance thereof, 
and requires proof of standing and of competency be- 
fore any person is allowed to practice in the profes- 
sional role. In the lawyer's care are placed the rights 
of his client to property, to freedom or to life itself. 
He very justly is subject to rigid investigation before 
being admitted to the bar and is required to serve a 
clerk’s apprenticeship before practicing independently. 
A similar condition obtains in the case of the physi- 
cian. He must possess definite and statutory qualifi- 
cations before he is allowed to practice his profession 
and take upon himself the dispensing of remedies 
against the ills of mankind. His adjunct the apothe- 
eary is subject to similar requirements. Exhaustive 
examinations, practical and theoretical, have to be 


gs | passed before the pharmacist can legally put up a sin- 


gle prescription. He is obliged to understand the 
qualities of all drugs; to watch every prescription for 
the detection of possible error in it. Ifan error has 
crept in involving danger to the patient, he is to note 
it, and guard against it, and must act as a constant 
check upon the physician, thereby giving additional 
protection to the patient. 

There is another case where relations just as sacred 
and confidential exist as between members of the 
above professions and those whom they serve. We re- 
fer to the relations of patent solicitor and his client. 

The services of a specially trained patent solicitor 
are essential, and the inventor has to enter into inti- 
mate and confidential relations with him—relations 
precisely comparable to those of lawyer and client. 
His secret work is all disclosed. The steps of his in- 
vention are discussed; be tells what led to it, what 
was his first conception, in order to enable the fanda- 
mental idea to permeate specification and claims. It 
would be fhard to find a more confidential relation- 
ship than that of inventor and his patent attorney. 
Honor is the first essential in the practitioner’s char- 
acter. The papers are prepared, the solicitor, under his 
power of attorney, is given carte blanche to prose 
cute, and feesare paid. Competency is now required 
to properly condact the work. 

Within the past two or three years the country has 
been flooded with pamphlets, tracts and circulars from 
patent solicitors whose irregular practices are widely 
known in the profession. To warn the widely scattered 
class of inventors againstsuch offenders is a slow, un- 


18 | satisfactory, andimpracticable process. The inventor 
doen is left to be enlightened only at the hands of that bard 


master bitter experience. 

These irregalars are often possessed of capital and 
by extensive advertising are able to lure the unsus 
pecting into their clutches,and in some cases these 
“gentlemen” have a quite extensive practice before the 
Patent Office. Their business methods are widely 
known and are thoroughly understood in the Patent 


os Office, whose officials would gladly embrace any oppor- 
| tunity todisbar such attorneys from rractice, were 


not the provisions of the law for attaining this end so 


nese very circumscribed that it is practically impossible to 


procure the evidence necessary to convict. 

The remedy for these evils is suggested in the annua! 
report of the United States Commissioner of Patent. 
He proposes the establishment of a patent bar analc 





; fous to the bar of courts of regular procedure, but a bar 
whose members should be solicitors of patents, There 
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.< no thought of restricting the membership to lawyers, 
hut the idea is to insure proper representation of the 
-ights of applicants for patents. The essentials for 
ractice before the office having been determined on, 
: nd the conditions for the issuance of a license or di- 
loma being fixed, none save those holding such license 

+ diploma should be eligible to appear as attorneys in 
he prosecution of patent cases before the office. Such 
» association could take cognizance of practices over 
vhieh the Patent Office would have no jurisdiction 
ind could punish offenders against common profes- 
ional morality, Such a course of common self-de- 
ense has been found necessary in England, and re- 

ilted in the establishment some few years ago of the 
hartered Institute of Pateat Agents. 

The necessity for such an association arises from 
he very limited powers of the Commissioner of 
-atents in disqualifying those who are known in the 
»rofession to be disreputable and dishonest. Stories 
-onstantly reach us of inventors who have lost their 

es or who have had their interests jeopardized or 
their patents lost at the hands of irregular attorneys ; 
but the Patent Office, although perfectly aware of 
the practices of such attorneys, is not able to pro- 
tect such vietims or punish such offenders, as the latter 
are sufficiently clever not to commit an act of “in- 
discretion” after the Patent Office has jurisdiction 
over the ease. The Commissioner has pointed ont 
in his report the only solution for these abuses, 
and the establishment of a patent bar would elevate 
permanently the standard of the profession, and 
would redound alike to the advantage of the pro- 
fession and to the great mass of inventors, who num- 
ber wany thousands, and who deserve to receive every 
protection from barin and imposition. 
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THE RIVER AND HARBOR BILL. 

The River and Harbor Bill has been passed over the 
President's veto in the House by a vote of 220 to 60, and 
on the following day it was similarly passed in the 
Senate by a vote of 56 to 5, the vote in the House be- 
ing taken without any debate, that of the Senate be- 
ing preceded by a debate of four hours. There is 
one important feature of the bill that has now become 
law which will commend itself to all engineers who 
have had any practical experience in river and harbor 
improvement: we refer to the provision which it 
makes for the letting of the whole of a contemplated 
scheme of improvement by contract, and the authori- 
expenditure of the whole sum necessary 





zation of the 
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It is safe to say that there is no department of pub- 
lic works in whieh the old system of executing work 
by piecemeal has proved more extravagant and waste- 
ful than in this. In river and harbor improvement 
the exigencies of the case generally demand that the 
work shall be pushed through with dispatch. To 
place a certain sum of money at the engineer’s dis- 
posal, and tell him to go ahead and do as much as he 
can with it, is in some cases to invite disaster. This 
has been proved time and again in the construction of 
jetties, training walls, revetments, etc., where the 
construction of the trestle, mattress, or other prelimi- 
nary and more or less unstable structure has neces- 
sarily to precede and keep well ahead of the stone rip- 
rap and ballasting which is subsequently added to 
give it stability. It has been a common thing for the 
harbor jetty, which has been built in the summer, and 
left without rock ballast because the vear’s appropria- 
tion had ran out, to be swept away by the winter’s 
gales. Moreover, the intermittent system of work in- 
volves the idleness and depreciation of a vast amount 
of valuable plant, which under the present arrange- 
ment will be kept continuously at work. 

It is unfortunate that the annual report of the 
engineers in charge of this branch of work, or at least 
a brief digest of it, is not more widely read by the pub- 
lic at large. The mere recital of the vast improve- 
ents which have been made in both barbor and river 
navigation would make the large sums annually asked 
for this work appear more reasonable and less ex- 
travagant than they are popularly supposed to be. A 
few feet more depth of water on an ocean bar, or as 
many inches gained on the gravel bar of an inland 
river, will mean many thousands of tons increased 
capacity for the channel or river in question, and an 
enormous advance in the trade of the districts which 
are served thereby. 





COAST DEFENSE, 

The nation bas received another emphatic reminder 
of the necessity for improved coast defenses in the 
shape of a statement by a member of the Senate Com- 
luittee which recently, inspected the fortifications of 
the port of New York. At the close of the inspec- 
‘ion Senator Squire stated that the committee was 
'nstructed “to visit and examine the harbor ée- 
‘enses of the city of New York, it being known that 
the port of New York was better protected than 
“ny other of the twenty-seven ports from Portland, 
Maine,down.” At Sandy Hook they found “just two 
of the direct fire guns in readiness for firing.” There 
were “sixteen mortars ready for placing, but without 
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conning towers or rangers.” At Fort Wadsworth 
there were “five 8 inch guns, not yet emplaced, and 
it will be some time before they are ready. At Fort 
Hamilton” the committee “found a 10 inch gun not yet 
mounted.” The senator drew attention to the fact 
that “few people stop to think an enemy can come in 
through Long Island Sound and Hell Gate.” On the 
Sound they * found at Willets Point two 10 inch guns 
not yet emplaced,” and three or four 8 inch guns. 
“ Here is the seat of the great torpedo school, having 
the only complete casement in the United States.” The 
torpedo arrangements are very complete; and ‘they 
undoubtedly form a most deadly defénse, if properly 
protected with guns; but they are not protected,” 

As compared with the above mentioned guns already 
on the ground, “the committee in its report will say 
what is absolutely needed for the defense of New York. 
First of all, ninety-three direct fire 8, 10, and 12 inch 
long range, high power guns. In addition to these, 
one hundred and seventy-six 12 inch steel rifle mortars 
and twenty-five rapid fire guns.” 

Suchis the present condition of the New York de- 
fenses, and New York is the best defended of the 
twenty-seven ports. It must, moreover, be -remem- 
bered that the building of high power guns and the 
preparation of emplacetoents is the work of years. “If 
all the manufacturing facilities now avaiiable were put 
into use, it would be impossible properly to fortify 
New York alone in less than three years.” Of all 
the contemplated national expenditures none is more 
urgent than this, for there is no other point at which 
an enemy could deliver a blow with such im mediate 
and lasting effect. Thespirit which prompts military 
preparations of this kind is not aggressive, but, as its 
name indicates, strictly defensive, and therefore pacific. 

In viewof the statements of Senator Squire, it is 
gratifying to note that the agreement just reached by 
Congress on the Fortifications Bill gives the country by 
far the most liberal appropriation for coast defense 
evermade, The bill now carries $11,572,964, of which 
$7,377,888 is an outright appropriation and $4,195,07¢ 
an authorization of contracts. We note, moreover, 
with pleasure, that the House and Senate conferees 
bave provided for the manufacture of a 16inch gun, 
being prompted thereto by the consideration that im- 
proved methods of manufacture will enable us to 
turn out a reliable gun of this caliber, and that its 
superior smashing effect upon hard-faced armor renders 
ita desirable weapon for coast defense. The argu- 
ments in favor of these large guns will be found in 
detail in our issue of May 30. 
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Superheated Steam.,* 

The practical difficulties in the way of realizing the 
promised economical gains resulting from the use of 
superheated steam have thus far more than balanced 
the advantage derivable by its application in all or- 
dinary and usual cases, It was at one time the most 
attractive and common field of invention. 

Of the four principal and recognized methods of re- 
ducing that waste which comes of initial, or cylinder, 
condensation—compression, jacketing, compounding, 
and superheating—the last named, could all mechani- 
cal difficulties be overcome, would be by far the’ best 
and most effective. The two kinds of difficulty to be 
overcome are those attending the construction of a 
superheater incapable of injury by the process of 
superheating and the introduction of the required 
and variable amount of superheat at the engine with- 
out injury to cylinder, piston, valves, or packing. 

The boiler, as well as the cylinder, is the gainer by 
superheating, for the reduced expenditure at the cylin- 
der means less demand upon the boiler, and the added 
heating surface at the superheater gives a still further 
gain. 

The economical effect of a small amount of’ super- 
heat is seen in the securing of dry steam at the engine 
and in the reduction of cylinder condensation, and, if 
the superheating be carried far enough, the engine is 
transformed into a superheated steam engine. The 
effect of superheating, so far as employed in the steam 
engine, ordinarily, is the checking of heat waste by 
initial condensation. The real limit of gain at the en- 
gine is found when the gain by reduction of initial con- 
densation reaches its economical maximum. A wore 
serious difficulty is found in. constructing. superheat- 
ing apparatus that shall be safe, adjustable to the 
varying demands of the engine, and costing little for 
maintenance. 

The economy of superheating comes of the fact that 
it is possible to reduce the waste of condensation by 
the expenditure of but a fraction of the amount of 
heat in superheating the charge that would otherwise 
be expended through such condensation. The appli- 
cation of one thermal unit in superheating invariably 
saves several units of heat which, with - saturated 
steam, would be stored temporarily in the metal of the 
cylinder, to be later discharged without performing its 
share of the work. ‘* The limit in superheating is, to- 
day, considered to be practically somewhere inside of 
500° F. or within a range of not much above 100° F. 

* Abstract of a paper by Prof. R. H. Thurston before the St. Louis meet- 
ing of the American Society of Mechanical Engineers. 
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above the usual maximam temperature of saturation.” 
The results of some fifty authentic and well con- 
ducted experiments show that the gain in fuel ranges 
from ten to fifty per cent of the fuel used with wet 
steam ; that about 100° F. gives complete extinction of 
initial condensation ; that even fifteen or twenty de- 
grees will make an important gain in reduction of in- 
ternal wastes; that every discreetly applied use of this 
system returns from two to ten times its cost in beat 
expended ; and that the indications are, judging from 
past and present practice, that good engineering ip 
this direction pays well. The average of fifty-two 
cases observed by the writer gives a gain of twenty-six 
per cent with a superheat of 105° F. 

Taking an average case in which the quantity of 
heat brought over from the boiler is 1,100 B. T. U., 
and twenty-five per cent condensation occurs at en- 
trance into the cylinder, the heat wasted per pound is 
275 B. T. U. To supply this amount of heat by super- 
heating the steam would demand an increase of tem- 
perature of 570° F. The economy is measured by the 
difference between this equivalent of the waste and 
the quantity of heat expended—-wasted in a certain 
sense—in its reduction. 

The conclusions of practical importance are: 

1. Superheated steam, as hitherto employed in the 
steam engine, has absolutely no thermo-dynamic value. 
The value of the maximum weasure of ideal efficiency, 
(T,—T:) T, is in no manner altered by its introduction 
into the system. 

2. Superheating bas for its sole purpose and result 
in the steam engine to-day the reduction of the inter- 
nal thermal wastes of the engine, consequent upon the 
phenomenon known as initial or ‘‘cylinder condensa- 
tion.” Here it is extraordinarily effective, and a small 
quantity of heat expended in superheating the enter- 
ing steam effects a comparatively large reduction in 
the expenditure of steam in the engine. 

8. Superheating is superior to any other known 
means of reduction of internal waste, such as jacket- 
ing; while the multiple cylinder engine has also its 
limitations. 

4. The introduction of metallic packings and of high 
test lubricants has enormously reduced the difficulties 
resulting from destruction of packing and decomposi- 
tion of lubricants under the action of superheated steam. 

5. The low temperature of gases in the uptake of 
modern boilers, while it lessens the difficulty of de- 
struction of superheaters by beat, necessitates a corre- 
spondingly large area of superheating surface. One 
of the most serious and attractive problems for the cn- 
gineer to-day is the production of a superheater which 
will withstand gases of high temperature, transfer 
their heat to steam, and have a reasonalily long life. 

6. Small engines will gain by superheating more 
than large, slow engines more than fast, and simple 
engines more than multiple cylinder systems. 

7. The larger the waste to be checked in the engine, 
the farther should the superheating be carried. 

8 The extent of superbeating should be adjustable 
—not only to the particular size and type of engine in 
view, but also in the same engine—to the extent to 
which expansion is carried. 

9, The average simple engine consumes an annual 
amount of fuel about equal in value to its own first cost. 
Five dollars being returned in saving to each dollar paid 
for superheating, it will pay annually to expend the 
full equivalent of the interest on the price of the en- 
gine in maintaining a good superheating system. 
When, however, as has hitherto asually bappeued, 
this aecount includes such large interest and wear and 
tear accounts as cause the total annual expense to 
exceed this financial limit, the engineer will wisely de- 
cline to thus invest capital. 

10. Given an efficient superheater, and the engineer 
can adjust bis temperature and pressures of working 
fluid to the character of material in boiler and engine, 
and secure the best adjustment of the thermal to the 
dynamic limit. 

11. This is to-day the greatest problem presented to 
the designing and constructing engineer, unless it be 
that of rendering the interior of the evlinder non-con- 
ducting, so as entirely to prevent initial condensation, 
thus making the steam engine a purely thermo-dy- 
namic machine. 
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The readers of the ScIENTIFIC AMERICAN, who have 
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A HANDY CAMERA STAND. 

The ingenious camera stand shown in the accom 
panving illustration has been patented by Mr. Lafay- 
ette Noble, of No. 40 Washington Street, Haverhill, 
Mass. It consists of a ferrale, which is adapted to be 
fitted on the top of a stick which has been driven into 


the ground for the purpose, It is secured in place by 
a thumbscrew, and its upper end is reduced to carry a 
cylinder, which is slipped on over the same, and also 
held in place by athumbserew. The upper end of this 


eylinder is provided with notches, which receive the 
hooked ends of four arms, which, when in place, ex- 
tend at right angles to each other in a horizontal 





NOBLE’S CAMERA STAND. 
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IMPROVED GAS ENGINE. 

Mr. Harry L. Parker, of Princeton, Illinois, has pa- 
tented an improved gas engine, the details of which 
are shown in the accompanying illustration. The in- 
vention consists of an auxiliary cylinder, baving a 
valved connection with the maim cylinder, and pro- 
vided with a valved piston moving in unison with, and 
traveling in the same direction as, the main piston. 
The main piston is connected at its front face bya 
pitman with the main driving shaft, and on the rear 
face it bas a hollow piston stem which passes into an 
auxiliary cylinder, where it carries a piston. The two 
cylinders are connected by suitable ports and bya 
conical plug valve operated from the main shaft, 
whereby the explosive mixture may be admitted from 
the auxiliary to the main cylinder, The main cylinder 
is also provided with an exhaust port, which leads 
through said valve to the final exhaust as shown. In 
the engraving the engine is on the forward stroke, and 
the cylinders are connected through the valve; ou the 
return stroke the valve will be thrown over, opening 
the exhaust from main cylinder and closing the ports 
between the two cylinders. Theinner end of the main 
cylinder is provided with a diaphragm to prevent the 
mixture from burning faster than it enters the cylin- 
der. The ignition is done by suitable electrodes set in 
the head of the cylinder. The auxiliary cylinder is 
provided with a chest at its outer end, connected with 
the gas and air supply, which contains 
a port operated by an outer valve and 
controlled by an inner self-closing 
vaive as shown. A similar valve and 
port are provided in the auxiliary pis- 
ton, said port being controlled by a 
self-closing valve. In operation, when 
the two pistons are on the forward 
stroke, the explosive mixture is drawn 
into the auxiliary cylinder, the amount 

















plane, and form a base for the camera to rest on. The | 
outer ends of these arms are provided with upwardly 
projecting lags, which engage the ends aud sides of 
the camera. The upper edges of the arms are notched | 
to receive the lower forked end of a block, Fig. 5, | 
which extends above the arm and engages a recess in 
the bottom of the camera. By this arrangement lat- | 
eral and longitudinal movement of the camera are en- | 
tirely prevented. It will be seen that, by loosening the 
upper thumbscrew, the cylinder, arms, and camera 
may beswang round into the desired position. If so 
desired, the lower ferrule may be formed to receive 
three supports, as shown in Fig. 4 It will be seen 
that when not in use the arms can be unhooked and 
slipped into the ferrule, as shown in Fig. 3, the whole 
apparatus occupying so little space that it can easily 
be carried lu the pocket. Oa account of its handiness, 
it should specially meet the needs of the amateur pho- 
tographer. 
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LorD RAYLEIGH has been appointed a foreign meu- 





ber of the Copennagen Academy of Science. 





being regulated by the outer valve in 
the chest. On the return stroke the 
mixture passes through the port in the 
auxiliary piston into the annular space 
between the hollow piston stem and 
the cylinder, where it is compressed to 
four or more atmospheres, according 
to the relative diameters of the cylin- 
der and piston stem. The plug valve 
is now in the position shown in the engraving, and the 
mixture will pass into the main cylinder, and, becom- 
ing ignited, will propel the main piston. During this 
operation arother charge will be drawn in for the 
following stroke. The construction is such that a 50 
horse power engine could be started by means of a 
hand air pump and a small reservoir, carrying 20 or 30 
pounds pressure. 
$$ P--—————————— 
PATENT AUTOMATIC COPYING LATHE WITH 
AUTOMATIC SCREW FEED. 

This machine has been designed for turning from 

patterns all kinds of irregular shapes, such as spokes, 

















neck yokes, singletrees, hammer, hatchet, railroad, 
mining pick and ax handles, shoe lasts, gun stocks, 
and other similar wooden articles. It has been con- 
structed from entirely new desigas and embraces im- 
proved labor saving features, which increase the 
quality of the work and enable a facsimile of any 
pattern placed in the machine to be produced. It 
is massive and heavy, built from iron and steel 
throughout, and designed for the hardest service, 

The cutter head is fitted to a heavy steel spindle, 
running in large bearings attached to a vibrating 
frame, which is traversed upon planed ways across the 
path of the material to be turned by means of a 
heavy screw. The hand lever projecting up over the 
carriage is used for bringing the cutter head up to the 
work, or locking it back out of the way when not in 
use, The feed can be instantly changed from right, to 
left or from left to right, which effects a saving of 
time, as the machine is prepared to commence the cut 
at either end of the stick. It will be observed that the 
knives cut on the under side of the material, discharg- 
ing the chips downward and overcoming any liability 
of injuring the operator. 

The feed is very powerful, with three changes of 
speed, and automatic in its action, stopping instantly 
when the end of cut is reached, or arrested at any 
point desired. The tail stock is fitted on top of the 
frame, which is planed true, and is always in perfect 





PARKER’S IMPROVED GAS ENGINE. 


alignment with the head center, and it can be quickly 
adjusted horizontally to or from the head center for 
short or long turning, taking 48 inches at the longest 
or anything shorter, and turning work from the small- 
est sizes up to 8 inches in diameter. 

The pattern which guides the path of the cutter 
head and governs the shape of turning is placed upon 
centers at the rear portion of the machine, and it 
should be of an exact duplicate of the shape desired 
to turn, but the size of the article turned may be 
varied, either larger or smaller, from the same pattern. 

This machine, which is manufactured by the De- 
fiance Machine Works, Defiance, Ohio, works per- 


PATENT AUTOMATIC COPYING LATHE WITH AUTOMATIC SCREW FEED. 
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fectly in the hardest seasoned timber, turning the work 
«smooth and producing perfectly square corners with- 
out tearing, and it is extremely simple to operate. 

The tight and loose pulleys are 10 inches diameter, 
5 inches face, and should run 430 rotations per minute ; 
the floor space occupied by this machine is 44 feet by 


8 feet. 








A CUSHION PAVEMENT. 

The improved street pavement herewith illustrated 
has been designed and patented by Mr. Daniel W. 
Campbell, of North Creek, Warren County, New York. 
The blocks are all made in one shape and size, being 
formed with plane faces on the top, bottom, and sides, 
but having offsets or ledges formed at each end, the 
front ledge being at the top and the rear ledge at the 
bottom of the block, as shown in the illustration. 

The depth of the said ledges is such that when the 
blocks are laid together there will be a square void 
between them whose depth will be approximately one 
third the height of the blocks. In paving a street the 
brick or stone blocks are laid in rows transversely to 
the street, with their flush sides in contact, and the 
offsets forming a continuous ledge or step across the 
.treet as shown in the engraving. Upon this ledge is 
laid a strip of wood or other flexible material, and an- 

ther row of blocks is then laid in place, its upper 
ledges overlapping and resting upon the upper face 
of the strip as shown. Suck a form of construction 
presents a flexible pavement, which will be compara- 
tively silent under a passing vehicle; and the longi- 
tudinal strips will assist in preventing the formation 
of rutsand hollows in the surface of the street. It 
will be seen that by completely overlapping the 
wooden strips the blocks exercise upon them merely a 
upressive strain, and do not tend to shear them off, 
as is the case when such strips are engaged by grooves 
formed in the adjoining faces of the blocks. 





COPPERSMITHING. 


The present illustrations represent the manufacture 
of the copper vacuum pans used principally by sugar 
manufacturers, distillers, ete. In the manufacture of 
sugar the sirup is ran into these pans, where it is 
evaporated by means of steam to the point of crystalli- 
zation. The pans range ip size from about 8 feet to 
15 feet in diameter and from 8 to 25 feet in height. 
The pans when completed consist of a dome, belt 
and bottom. The dome and bottom being beaten to 
the proper form by hand and the belt pletes rolled 
into shape and brazed, the different sections’ then 

«pliced in position and bolted together. Con- 


nected to the sides on the interior of the bottom sec- 
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tions are coils of copper pipe which are heated with 
steam for boiling the sirup. 

The number of feet of pipe for each apparatus de- 
pends on the size of the pan and the amount of evap- 
oration required. In the largest of these pans as 
many as 8,000 square feet is used. The pipes range, 
according to the size of the pan, from 2 to 6 inches in 
diameter. The copper comes from the mills to the 
coppersmith in sheet form cut into the proper shape. 
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CAMPBELL’s CUSHION PAVEMENT. 
The belt plates range from about 28 inches to 24 feet 
in length, from 14 inches to 12 feet in width, and from 
\g to 5¢ of an inch in thickness. The belts are made 
in from two to eight pieces, according to the height 
and diameter of the pan. The copper plates for the 
dome and bottom come circular in shape and flat. 
They are first suspended over a forge containing a hot 
coke fire until they become red hot and then beaten 
into shape with wooden mauls. The furnace or forge 
is about 10 feet in length, about 4 feet in width and 
about 244 feet in height. The copper sheet is sus- 
pended to within 4 inches of the fire until it becomes 
red hot, which takes about twenty minutes, Two 
operators then beat the heated metal with the mauls, 
beginning about half way from the center, the heavy 
blow causing the material to bend and form itself 
into the proper shape. During the beating process 
the metal is turned and held in position by an at 
tendant with a pair of tongs. The mauls are about 12 
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inches in length, about 5inches in diameter, and weigh 
15 lb. each. It requires about two days to beat aut a 
dome 8 feet in diameter and 80 inches in depth. The 
object of beating the wetal while hot is to heep it a 
uniform thickness. After the beating process the 
dome or bottom is suspended on what is called a head. 
This head is aboat 8inches square and made of steel, 
the top of which is slightly curved and smooth. The 
head rests in an iron brace which is fastened securely 
to the end of aheavy wooden beam about 5 feet from 
the floor. The under side of the dome or bottom rests 
on top of the head, the two operators who stand on a 
raised platform then hammering the metal smooth, 
hard and bright. The planishing hammers used 
weigh about 6 lb, each, and are very highly polished 
and made of steel. An attendant also turns the ma- 
terial during the hammering process, which takes 
about one and one-half days. The ends of the belt 
are then scarfed and rolled and the parts brazed. 
The ends of the belt to be brazed are placed over the 
forge fire, which is blown up to a temperature of about 
1,800° Fah. A brazing spelter composed of about 60 
per cent of copper and 40 ner cent of zine is then 
placed along the joint, which melts and unites the 
two parts solidly together. Bolt holes are then bored 
in the 5 inch flanges on the belt, bottom and dome 
and the sections then put together. 

The copper pipe is placed in the bottom section in 
rows one above the other, between braces made of 
gun metal, the coils of pipe being placed about 10 
inches apart. As the sections are put together a coat- 
ing of putty, consisting of red and white lead and 
oakum, is put between the flanges, making it airtight 
when bolted. After the putty bas been applied, two 
iron rings, one being placed on top of the flanges and 
the other on the bottom, are bolted securely together 
with 34 inch iron bolts, about 34% inches apart. The 
large copper vacuum pans, that measure 15 feet in 
diameter and containing about 3,000 feet of pipe, will 
weigh about 80,000 lb. To build one of these large 
pans it will require about four months with the labor 
of from twelve to fifteen men. The cost of these pans 
ranges from $500 up to about $15,000, according to the 
size and quantity of material used. The copper 
costs from 16 to 22 cents per pound, according to the 


size of sheet, the length and the width and thickness. 
The sketches were made at the Nort h River Copper 
Works, New York, 
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Ir is said that the habit of turning around three or 


four times before lying down has survived in the 
domestic dog from his savage ancesiry. 
to break down the grass and make a bed, 


it then served 
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| the air produced by cathodic rays in the upper strata 
of the atmosphere, and Herr Birkeland suggests that 
the earth’s magnetism may be the cause of this phos- 
| phorescence becoming intensified in the neighborhood 


of the terrestrial poles. 
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Seience Notes, 

It is stated that Huxley's library is now offered for 
sale. 

Dr. Adalbe:: Kruger, Director of Kiel Observatory, 
died recently. He was an astronomer of world-wide 
reputation and was editor of the Astronomische Nacht- > 
richten. INSECT REMOVER AND DESTROYER. 

Rev. W. C. Ley, a meteorologist of considerable A new and improved machine tor the removal of 
reputation, died on April 22. His researches were potato bugs and like insects from vines has been 
principally on the clouds and the movements of the | patented by Mr. Washington Reeder, of Lake City, 
Michigan, The invention consists of a machine with 








upper air currente, 

The University of Pesth has conferred honorary 
deg-ees upon Lord Kelvin, professor in the Glasgow 
University ; Herbert Spencer, the English philosopher ; 
Max Maller, the orientalist; Prof. James Bryce, M. 
P.. the eminent English geologist and scientific author, 
and Dr. John Shaw Billings, of Philadelphia. 

It is said that dew is a great respecter of colors. To 
prove this take pieces of glass or board and paint them 
red, yellow, green, and black. Expose them at night, 
and you will find that the yellow will be covered with 
moisture, and the wreen will be damp, but that the 
red and the black will be left perfectly dry. 

Negroes are black owing ‘“‘to the stimulating action 
of solar beat. combined with moisture and an excess 
food, vielding more carbon than ean be 
assimilated, the character being then fixed by here- 
dity.” This extraordinary theory appears in a recent 
geographical school book bearing the name of Cam- 


of vegetable 


bridve University 

The Paruchowitz bore hole, near Rybnick, in Sile- 
sia, which attained a depth of 200434 m. (nearly 1,096 
fathoms) when the rod broke, has passed through } 
eighty-three carboniferous strata, tho total expense | Se-s= = % 


having amounted to $18,700, says the Practical En- REEDER'S INSECT REMO . 
The 384 thermometrical observations that z . vER 








AND DESTROYER. 


uineer. 
were made showed a very irregular increase of tem- ‘ ; 
perature with depth, the average being 1° C. (18° F.)|# body shaped substantially like the hull of a boat, 


for every 85°14 m. (1814 fathoms). peprey a pointed front and a rounded keel as shown 

The qaestion as to the fasibility of platinum in a/i® the illustration, An upright mast is provided in 
heated furnace seems at last to have been|ftont of the driver, upon which is fitted a cross 
definitely settled by Vietor Mever. says Science, A/| ar, at the ends of which are pivoted two oar-like 
sheet of platinam completely inclosed in a mass of | #*™8, which project on each side of the machine and 
fire clay was fused to a globule in a blast furnace | terminate in brooms or brushes. The inner ends of 
heated with gas carbon. In thiscase action of carbon or | these oars have suitable handles which can be grasped 
of furnace gases on the platinum was absolutely exelud- | DY the driver, and he is thereby enabled to beat and 
ed. Under similar conditions an alloy of platinum | rash the bug-infested rows of potatoes on each side 
with 25 per cent iridium was unchanged. as he drives the machine through between them. 

Filehne has stadied the aetion of copper when com-| 4* the front central portion of the body of the ma- 
bined with albuminous substances, and finds that a | Cbine a clevis is provided, to which the machine may 
cupratin compound, analogous to Sehmeideberg’s fer-| b¢ attached. As the device is driven through a 
ratin, can be administered to dogs and cats in doses of | Potto field the bugs are brushed into the space be- 
26 grammes within twenty days without injurious |*¥een the rows and crushed by the passage of the 
effects. He infers that compounds of copper with | dy of the machive over them. 
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albumen would not be injurious in human food, and > 
that from 001 to 002 gramme of copper daily in this IMPROVED BOILER FURNACE. 
form would not cause any sensible disturbance. The | The improved furnace shown in the accompanying 
case is very different with copper stearate, which | jjjystration has been patented by Mr. Henry Theodore 
causes serious degeneration of the liver and kidneys Dieck, corner of Alvar and Dauphine Streets, New 
when administered for some long time, though it was Orleans, La. The furnace may be constructed with 
not possible in this way to produce acute poisoning.— | onjy one shell, as shown in the illustration, or with 
Deutsch. Med. Wochensch., 1896, | two or more shells if desired. At the front end of the 
Ip the Contemporary Review for May, Dr. Alfred R. | sheil is a firebox with grate and ash pit of the usual 
Wallace describes M. Elisee Reclus’ proposed gigantic | eynstruction. The bridge wall slants upwardly and 
modei of the earth, and argues that the construction 
of each a giobe would be feasible and desirable. But 
he thinks that the scale proposed by M. Reclus, y5zy5, 
should be reduced by one-half. This would give an 
internal diameter of 167 feet and a scale of almost 
exactly a quarter of av inch to a mile. The chief| 
point made by Dr. Wallace is, however, that the model } - 
should be placed on the inner surface of the sphere. | 
There,has been a voleanic eruption on the island of | 
Eocorro, off the Mexican coast. Two months ago, 
which is the latest date of news received, lava was 
ranning down the mountain sides, overflowing the low- 
lands, and moving toward the sea. The news came in 
a letter to the Hydroyvraphic Office from the schooner 
Zampa, bound for Tacoma, whose captain spoke the 
Danish bark Schwaide, of Guaymas, which passed 
Socorro on March The sky and sea were filled 
with ashes miles away from the island, and the blazing 
mountain was first wade out at night. It was a/| 
maguificent sight, the Davish captain said, but he did | 
not dare ventare too near, on account of the troubled | 
condition of the ocean. : 
Aun extrewely interesting series of experiments on the 
action of a powerful magnetic field on the cathodic 
rays in Crookes’ or Hittorf's tubes is described by 
Herr Kr. Birkeland in the Elektroteknisk Tidsskrift 
(Christiania). These experiments prove, says Nature, 
that in such a fielki the cathode rays are strongly 
deflected in the direction of the lines of force, and can 
even be concentrated on to the surface of the tube 
until the glass melts. Moreover, the evidence suggests 
that the rays which emanate from one and the same 
cathode fall into groups, of which the physical con- 
stants are connected by some definite law, just as are 
the frequencies of the different tones emitted by a 
vibrating rod. The investigation has an important 
bearing on the theory of the aurora borealis. The 
Danish meteorologist, Herr A. Paulsen, is of opinion 
that the aurora owes its origin to phosphorescence of 
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rearwardly, and terminates in a flame bed, which is 
segmental in eross section, and has its upper surface 
eccentric to the exterior surface of the shell, the greater 
distance between the flame bed and shell being at 
the upper portion of the former. The flame bed falls 
slightly toward the rear, where it curves up and over, 
finishing against the end of the shell just above the 
shell flues, into which it guides the furnace gases, 
The flame bed extends upwardly on both sides to or 
above the shell flues and provides a large heating sur- 
face ; and as the area of the cross section of the flame 
bed increases in a rearward direction, ample provision 
is made for the proper combustion and flow of the 
smoke and gases, and a superior draught is secured. 
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The Froposed Extensions ot the Manhattan 
Elevated Rallroads, 

A comnittee of the Manhattan Elevated Railroa, 
directors has submitted to the Rapid Transit (.,,. 
mission « comprebensive plan for the extension .; 
their system. Briefly stated the proposed extensioy. 
and additions are as follows: 

1 A newtwo track structure to commence at t},.. 
Battery Place station on the west side and ran alon, 
West Sircet to Little West Twelfth Street; then », 
Tent!: Avenue to Twenty-third Street, where a spur 
would ve run from the Pennsylvania and Erie ferr, 
houses to Ninth Avenue. Another spur would ru; 
from Christopher Street ferry to the Eighth Stree; 
station of the Sixth Avenue line. 

2. Across town line from the City Hall station at 
the entrance to the Brooklyn Bridge, running u) 
Centre Street to Caual Street, and westward along 
the same to a junction with the proposed West Street 
line. 

8% To provide increased accommodation and spec: 
ov the up and down lines, it is proposed to provide 
four trackson the Third Avenue line from Chatham 
Square to Sixth Street, and three tracks from Sixt: 
Street to the Harlem. 

On Second Avenue it is proposed to lay a tbird 
track from Grand Street to the Harlem River. 

The Ninth Avenue line is to havea third track from 
the Battery to the curve at One Hundred and Eight! 
Street, whence a new line is proposed which shall ru: 
via Tenth Avenue or the Western Boulevard to Fort 
George. 

Mr. Gould stated that the company stood ready to 
build these proposed lines at once; and he submitted 
two other routes which the company were prepared to 
cover as soon as the growth of the neighborhood 
ealled for it. The first of these was a line from the 
Fort George extension at One Hundred and Sixty- 
second Street and Tenth Avenue, to run ont along the 
Kingsbridge Road to the city line. The other future 
extension was to take place from the One Hundred and 
Seventy-seventh Street terminus of the present line 
toward ihe city line to the north. To provide for a 
pressing need Mr. Gould said that his company was 
prepared to build at once a branch line from the One 
Hundred and Forty-ninth Street station on the east 
side line, running along the Westchester Road to the 
Bronx River. It is reported that the representatives 
of the Manhattan roads stated that they were pre- 
pared to build the extensions with their own capital 
and that they made nostipulations as to the payment 
of damages. 

It must be admitted that this proposal is framed on 
comprehensive lines, and that it appears to meet the 
pressing necessities of the hour most admirably. The 
directors of the elevated roads have a rare opportunity 
just now to establish themselves in the confidence of 
the public, by pursuing the liberal and far-sighted 
policy which is outlined in their present proposals. 

0 or 
Explorer Peary’s Pians, 

Civil Engineer R. E. Peary’s plans for his Arctic ex- 
pedition this summer are now substantially complete. 
Instead of St. Jonn’s, N. F., as in former years, Syd- 
ney (Cape Breton) will be the point of departure, from 
which port the expedition will leave about July 15 in 
a steam whaler from the Newfoundland fleet. From 
Cape Breton the course northward will be laid along 
the Labrador coast, as the conditions of ice will per- 
mit; then, crossing Davis Straits to the Greenland 
coast, stops will be made, if practicable, at Godthaab 
and Godhavn, and possibly at Upernavik. Lieut. 
Peary will push forward with all practicable speed to 
accomplish the main object, the obtaining of the great 
meteorite, the largest in the world, which he discover- 
ed and located not far from Cape York last year. 
With the meteorite secured, the southern course will 
be laid across Melville Bay to Godhavn, where a call 
will be made on the return for the purpose of embark- 
ing any of the party who may have awaited the ship 
at that point. Coming south, an attempt will be 
made to penetrate Hudson Straits and, if possible, 
examine some valuable mining prospects which have 
been reported in an uninhabited and inaccessible 
place on the north coast of its waters. Calls may also 
be made at the Labrador ports, if circumstances favor, 
and it is possible that while the ship is absent Peary 
may go, if conditions are favorable, north of Cape 
York, to bis former headquarters at Inglefield Gulf. 
The scientifie party from Cornell University, headed 
by Prof. Ralph 8. Tarr, of the department of geology. 
will embark on the steamer, leaving her at some point 
agreed upon in Greenland, for scientific field work, 
during the time of her absence to the north. Prof. 
Burton, of the Boston Institute of Technology, is also 
contemplating a similar scientific field excursion, and 
one or two other passengers may be added to the party. 
North of Godhavn, however, Mr. Peary will be with- 
out associates, excepting the captain and crew of the 
steawer, whose aid will be ample for the work which he 
will have in hand. If the expedition accomplishes its 
designed work and obtains the meteorite, it will return 








directly to New York, 
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Notice, 

A premium of $250 is offered by the Screyrr¥ic 
AMERICAN for the best essay on 
THE PROGRESS OF INVENTION DURING THE PAST 

BIFTY YEARS. 

This paper should not exceed in length 2,500 words. 

The above-mentioned prize of $250 will be awarded 
‘or the best essay, and the prize paper will be pub- 
lished in the Special 50th Anniversary Number of the 
ScrENTIBIC AMERICAN of July 25. A selection of the 
‘ive next best papers will be published in subsequent 
issues of the SCIENTIFIC AMERICAN SUPPLEMENT at 
vur regular rates of compensation. 

The papers will be sabmitted for adjudication toa 
elect jary of three, consisting of— 

Prof. R. H. Thurston, Cornell University. 

Judge A. P. Greeley, Washington, D. C. 

Prof. R. 8. Woodward, Columbia University. 

Rejected MSS. will be returned when accompanied 
by a stamped and addressed envelope. 

Each paper should be signed by a fictitious name, 
ind a eard bearing the true name and the fictitious 
ame of the author should accompany each paper, 
ut in a separate sealed envelope. 

All papers should be received at this office on or be- 
fore Jane 20, 1896, addressed to 

Editor of the ScrENTIFIC AMERICAN, 
361 Broadway, New York. 
le 
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X Ray Experiments. 
To the Editor of the SctENTIFIC AMERICAN: 

I have in my possession a Crookes tube, exactly 
identical in construction with the one described on 
page 342, SCIENTIFIC AMERICAN of May 30, excepting 
the glass bulb, which is pear-shaped. 

Considering the fact that Iam using this tube with 
an ordinary Wimsburst induction machine of my own 
construction, with 20 inch hard rubber plates, its work 
is simply marvelous, 

For the benefit of your readers who desire to use 
this kind of apparatus, I would say that the condens- 
ers should be small, not over 16 or 18 square inches of 
foil surface on each side, and the outside coatings 
should be connected with each other ; the anode of the 
Crookes tube should be connected to the positive pole 
of the machine and cathode to the negative pole, with 
a spark gap of not less thaa one-half inch, Gap 
should be made between ball terminals, as a good, clean 
s} » .bsolutely necessary; if air is so damp as to 
break it into a brush discharge, no effect will be ob- 

lin the tabe, 

The light is, of course, intermittent, but if the ma- 
chine is in good oravt end runs fast enough, the sparks 
follow each other in such rapid succession as to be 
practically continuous in lighting effect on a fluoro- 
scope, which this tube illuminates brilliantly, bringing 
out the bones in the hand very distinctly. The tung- 
state calcium used in fluoroscope is sold by dealers as |. 
high as $5 perounce; but an ounce of it—enough for 
two or three flaoroscopes—can be made for 30 or 40/a 
cents, as follows : Mix about 1 ounce each of common 
salt, tungstate soda, and choyride calcium; last two ar- 
ticles should be bought at retail for about 2 cents per 
ounee, Put the mixture in a common crucible, also 
obtainable for about 10 cents, fit a tin cover to it and 
bury to the lid in a good coal fire—the kitchen stove 
will do—so as to bring it to a fall red heat; leave it for 
two or three hours, or until contents are fused to a 
clear liquid, then set it out to cool and crystallize. 
The resulting hard, glass-like mass should be broken 
out with an old chisel or by breaking the cracible— 
broken up and thrown into a jar of water, which will 
gradually dissolve the chloride of sodium formed, and 
the fine erystals of tungstate calcium will settle to 
bottom. Wash by decantation till all taste of salt is 
zone, and pour out on filter or blotting paper and 
dry. 

Make your sereen of thin wood or cardboard, coat 
with common prepared glue, and sift on the tangstate, 
shaking off all that does not stick when dry. Fasten 
to bottom of ordinary box of the flaoroscope form, and 
you will have as good a fluoroscope for a few cents as 
can be bought for a few dollars. 

I think I bave demonstrated, and with rather poor 
apparatus, that the X ray will produce a visible image 
on the sensitive plate in less than 1-1000 of a second. 

When | run wy static machine very slow, the sparks 
can be made to jump the gap arranged as described 
at about the rate of one or less per second. The 
flaoroseope then shows a distinct instantaneous 
flash of light as each spark passes, seeming to in- 
dicate that the X ray is produced only at or during 
the instant of the passage of the spark, which, accord- 
ing to Wheatstone, occupies about 1-24000 of a second 
of time. 

Desiring to test the effect of one spark and upward 
on a plate, I placed a common pocket comb in a metal 
edged case on a4 X 5 plate holder, containing plate 
covering about three-quarters of an inch of holder, 
with a block of steel one inch thick, and machine 
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slowly run till one spark passed the gap, then plate of 
steel was moved up three-eighths of an inch, and one 
more spark passed, thus giving two sparks exposure to 
remainder of plate; the steel block was then pushed 
up another three-eighths of an inch, and two more 
sparks passed, giving four to remainder of plate, and 
so on up through 8, 16, 32, 64, ete., to 512 on last three- 
eighths inch of plate. Plate was developed immedi- 
ately, the print from same plainly showing the metal 
rim of comb case down to the seventh space from top, 
corresponding to eight sparks, equal to about 1-3000 
of a second’s exposure. 

My wachine works in the open air, which is very 
damp most of the time at this time of year, but with 
a properly cased powerful machine and a spark 
gap of one inch or more, I think it could be shown 
that one spark would produce a visibie image on the 
plate. H. C. O@pEn. 

Middletown, N. Y. 

[We have received from Mr. Ogden some specimens 
of his X ray photographs, which are very fine ; also 
the photograph mentioned, which shows the images 
produced by exposures of different lengths.—Kds. } 





The Utility of Colored Skin, 

Man, no matter what country he inhabits and what 
are the exterior conditions that he undergoes, has an 
internal temperature that varies within very narrow 
limits. If the exterior temperature is very cold, the 
circulation becomes more active and the chemical 
changes that generate heat are more intense, while 
physical conditions, such as friction and perspiration, 
contribute also a large part toward maintaining this 
balance of temperature by modifying at the proper 
time the formation or emission of heat. Races and 
climate produce in these vital actions certain curions 
modifications which have hitherto received little atten- 
tion. It would be, for instance, interesting to know 
whether the haman temperature is the same in all lati- 
tudes and for every race. Davy was one of the first to 
take up this question in two voyages to Barbados 
and Ceylon. He concluded that the temperature varies 
with the race by several tenths of a degree as we 
approach the tropics. The observations of Jousset 
accord with those of Davy. While other authors have 
held a different opinion, M. C. Richet, who has sum- 
med up the work on this problem, concludes that 
“the temperature of men of different races, under the 
same conditions of environment, is sensibly the same.” 
This racial influence is then no greater than that 
which some have attributed to sex; that is, it is prac- 
tically null 

Dr. Eijkmann, director of the Pathological Institute 
of Weltevreden, Batavia, Java, has attacked this ques- 
tion anew. He has especially tried to find how a 
Malay and a European react under the influence of 
exterior temperatare, and what, in particular, is the 
role played by the color of the skin in the physical 
regulation of temperatare. He Las performed, for the 
solution of this problem, the following experiments. 

. . One means of regulating temperature is by the 
loss of heat by conduction and radiation. If we place 

thermometer near the skin of the arm or the chest 
and surround it with a sort of guard, the thermometer 
will rise the faster as the heat given out by the body 
is greater. M. Eijkmann has made this experiment in 
both Europeansand Malays. The results differ sligbt- 
ly according to season. During the warm and dry 
season the advantage is with the natives; the tem- 
perature of the thermometer placed near the arm is 
83°55° C. [92°39° F.] with Europeans and 84°05° [93 29° 
F.] with natives. On the contrary, during the cool, 
wet season, Europeans give 82°75° [90°95° F.], while 
natives give 32°55° [9050° F.] The latter have thus 
radiated off less heat. Observations made at different 
hours of the day prove that, in general, the loss of 
heat by radiation is a little less with natives than with 
Europeans, and this difference is about 0°4° [0°7° F.] 

What causes this difference? We must in the first 
place eliminate the color of the skin. To test this, the 
author used two exactly similar metal cylinders, covered 
with skin carefully removed from the shoulders of per- 
sons who had recently died. The one was from a 
European, the other from a Malay. On one cylinder 
the Earopean’s skin was placed outside the Malay’s: 
on the other, the Malay’s was outside the European’s. 
This arrangement was to prevent all possible error due 
toa difference in theconductivity of the twoskins. The 
two receptacles were then filled with water in such 
manner that the thermometers planged in each mark- 
ed at the outset the same temperature. The results of 
the experiments made under these conditions show 
that there is no appreciable difference in radiating 
power between the brown and the white skin. The 
bulbs of two similar thermometers were covered with a 
double layer of skin [as before]. . . . Thas dispos- 
ed they were exposed in a damp chamber to the sun’s 
rays. At the end of acertain time the temperatures 
were as follows: White skin on outside, 47°5° [117°5° 
F.]; brown skin on outside, 50°1° [12218° F.] But we 
return to the radiation. The color of the skin has no 
influence, and cannot explain the fact that the loss of 
heat is a little less in Europeans than in Malays. 
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Other experiments give us the true reasovs, which re- 
late to the evaporation that takes place at the surface 
of the skin, which is greater in Furopeaus because 
they drink mvore.—Paris Cosmos, 
eS ee 
Study of a Swiss Avalanche. 

Natural Science gives a suinmary of the report made 
by Profs. Heim, Forell and Chodat on the great Gem- 
mi Pass avalanche of September 11, 1395. The detailed 
description of the results of the catastrophe made by 
men of good standing in the scientific world is of great 
value. The avalanche was caused primarily by the 
splitting away of the lower parts of the Altels glacier. 

The Abstract says: “On reaching the foot of the 
Altels, the avalanche, which up to this point must bave 
consisted of one vast moving block of ice, measur- 
ing one and a quarter millions of cubic meters {4,000,- 
000 cubic feet], was reduced to fragments, at the same 
time that the heat generated by the shock converted 
these into a semi-fluid condition. Among the debris 
were to be seen some blocks of considerable size, but 
only a few exceeded two meters [614 feet] in diameter. 
With the velocity acquired in its descent, this river of 
ice rushed across the pasturage and up the western 
slope of the valley to a height of 1,200 feet along the 
rocky wall of the Weissfluhgrat. Not being complete- 
ly able to surmount this barrier, the main mass came 
surging back—like a vast sea wave recoiling from the 
cliffs—with such force that some of it returned to a 
height of one hundred feet up the eastern side. Iso- 
lated blocks, however, were hurled clear over the 
ridge into the adjoining valley, the Uschinenthal. 

“The avalanche was preceded by a terrific blast of 
wind which swept away chalets, trees, men, and cattle 
as though they had been feathers. This is proved by 
the fact that, far above the limit reached by the ava- 
lanche, hundreds of trees have been uprooted, aud lie 
in regular rows, indicating with mathematical exacti- 
tude the direction of the aerial current. These trees 
are for the most part of great size, several indeed 
having trunks one meter in diameter. Such as were 
protected by a large rock ora reverse dip on the bill- 








side have been spared. Others, standing with only 
half their height above such hollows, have had the 
exposed part blown off, while the subsequent oncom- 
ing of the avalanche has not succeeded in tearing up 
what was left of them, even when it has enveloped 
their base. This wind produced a veritable bombard- 
mentof ice dust mixed with stones, which has stripped 
the roots and branches of the trees laid low by the 
wind itself, aad which must have killed man and beast 
before ever the real avalanche overwhelmed them. 
Further away the trees have only been denuded of 


their upper portion, the branches coniposing wiich 
were transported to a great distance, and now forma 
compact line of debris among the far-off scattered 
trees, like the bank of sea wreck lett on open cuoasts 
after a fierce storm. Ice bombs, too, round like can- 
non balls, but with an average diameter of one foot, 
which lay all about in the neighborhood of the fallen 
mass, bore eloquent testimony to the extreme violence 
of the wind. On the way from the Hotel Schwaren- 
bach, before coming to the Bernese trontier, the green 
pasture was strewn with these balls like a battle field 
in old muzzle-loading times. 

“The true avalanche, in its recoil from the rock 
wall, has formed an immense rampart, separated from 


the rock by a deep trench. On the sides, under the 
stress of the enormous power of the wind, which, like 
the avalanche itseif, was deflected by the Weissfluh- 
grat, blocks of considerable size were driven around as 


in a whirlpool, so as, at least on the northern edge, to 
have been forced back up the slopes of the Altels to- 
ward the entrance of the gorge leading to Kandersteg. 
These different atmospheric motions were well marked, 
owing to the disposition of the materials which came 
under their influence. Near the Winteregg, the trees, 
shrubs, and grasses were all bent toward the north, 
forming an exterior zone, which was more and more 
thickly covered with the dust, etc., raised by the cata- 
strophe as the central mass was approached. A 
second zone, within the first, was found to consist of 
the loose rocks, etc., thrust aside by the bead of the 
ice mass as it dashed up the west slope; the inner 
edge of this zone was itself covered by a layer of ice 
and snow, representing the matter that kept pouring 
off from the sides of the central body in irs upward 
progress, and also the results of the refinx which took 
place when its further advance was barred. Some of 
the ice and stones hurled against the Weissfluhgrat 
had adhered to it, being plastered, as it were, into the 
fissures and gullies. These masses were being con- 
stantly detached from their precarious position, and 
kept descending in roaring avalanches.” 
Saw 

Dr. RoENTGEN has published some new facts about 
his rays. He finds that all solid bodies can generate 
them; the only difference being in the intensity, the 
greatest intensity being produced by platinum. He 
finds that the insertion of a Tesla coil betweeu the 
Ruhmkorff coil and the ray-prodacing apparatus is 
very advantageous, and that the X rays and the air 
traversed by them can discharge electric bodies, 
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Meat and Milk from Sewage Farms, 

If a cow is fed on turnips, within twenty-four bours her 
milk will taste of turnips, and if butter be churned from 
the cream, the butter will taste too. The intensity of 
the turnip flavor is the measure of the quantity of tur- 
nipstaken. In like manner, if pigs be fed on horseflesh, 
as they often are, their bacon will taste of the horse- 
flesh ; it they be fed on fish, the bacon hasa fishy taste. 
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pulling the rope, G, just as one pulls a bell rope. Our 
engraving is from an old print. 
ORANGE TREE JACKET. 

A jacket for protecting orange trees against the ac- 
tion of frost has been patented by Mr. Philip F. Brown, 
of Blue Ridge Springs, Va. By reference to the illus- 
tration it will be seen to consist of a tubular, longitud- 








The same is trne of hens and their eggs. Feed hens on | jnally split waterproof jacket, which is formed of an 
decaying animal matter, which they will eat greedily, | inner layer of woolen goods or other suitable non-con- 
and both their eggs and flesh will be most unpleasant | ducting material, and an outer coating of rabber. Ar- 
and unwholesome eating. In the case of ducks the) ranged between the two layers are several coil springs, 
facts are much more striking. Ducks are very uaclean | whose ends aré held in the longitudinal edges of the 
feeders. Give them abundance of garbage, and they > 

will refuse corn and similar food, Their flesh is then 
most pungent to the faste, and in many people is so 
potently poisoning as to produce diarrhea. Animals 
fed on sewage farms under certain conditions orig 
liable to have their flesh and secretions changed in | 
character by the sewage-produced herbs and grasses | 
upon which they feed. If the sewage on a given farm 
be so managed that no more of it be put into the soil 
than any given crop can adequately deal with, then | 
the crop will be sweet and nataral, and the cattle or| 
other animals fed on it will be sweet and natural too. 
But if the soil be gorged to repletion with sewage, 
then the crops will be surcharged with sewage ele- 
ments, and unfit for food, and the meat and milk of 
animals fed on such crops will be like the crops, and 
very unpleasant to the taste as well as dangerous to 
the health. It is in the last resort all 1 question of the 
intelligence and conscience of the managers of sewage 





farms.— Hospital. 
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ARCHIMEDEAN SCREW USED FOR DRAWING WATER. 
The principal contrivance in this machine consists jackets, so that ander their action said edges will be 
of a sort of covered serew (or Archimedean screw) placed | oa used to overlap and the jacket given the form of a 
diagonally upon its axis, the lower end of which en- roll or coil. 
ters the water of the reservoir, A, and the upper one To place the jacket in position, the edges are sprang 
of which ends in the reservoir, B, which is the one to| apart and it is then drawn around the trunk, the 
which it is desired to raise the water. ‘springs causing it to close upon the tree and snugly 
Around the long piece of wood, ©, that wecall an embrace it. By keeping a stock of various sizes of these 
axle, it is necessary to wind tubes of lead or other jackets on hand the orange grower can jacket his grove 
metal (marked D and Ein the figure), the mouth of at very short notice and thus prevent the great loss due 
which will be in the reservoir, A, and their outleta to freezing. The use of this device makes it possible 
little above the reservoir, B. ‘to grow the semitropical trees in the parks of the 
When this Archimedean screw revolves in the proper North. 
direction, the parts of the pipes that enter the reser- 
voir, A, will become filled with water through the)! The Ruins of Ang-Kor Wat.* 
mouths of the tubes, and, through the revolution of} Around the ruin, and some three or four hundred 
the tubes, the liquid will be gradually carried from | yards away from it, there is a wall twelve or fifteen 
the lower to the upper part of the serew, where it) feet high, and in an excellent state of preservation. It 
wili empty into the reservoir, B. is impossible to follow this wall all throughout, on ac- 
This screw is revolved through the intermedium of ~ iene, tho qt teeenanti ents ante Gotemiion diten, to. Serta 
the large wheel, F, which is at the upper end of the| ,.i5 sometimes known as Nakkon-Wat—are admirably and fully de- 
axle, C, and which is actuated by manual power in! scribed in Surgeon-Major MacGregor’s book, “ Through the Buffer State.” 


BROWN'S ORANGE TREE JACKET. 
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count of the dense jungle growing about it here and 
there. But I followed the outside of itas well as | 
could from the southwest corner to the south gate 
and counted seven hundred and fifty-three steps, rep. 
resenting half the length of the wall in a west-eas 
direction, Making due allowance for the more or less 
tortuous way that I was compelled to take, this rough 
measurement would make the wall in this direction 
something like three-quarters of a mile long. Our 
Kumer guide said that the walls, as well as the build. 
ings, were square, with equal length of sides; but 
whether he was right or wrong about the walls, which 

were not able to measure thoroughly, we found 
that he was quite wrong about the buildings them- 
selves; for I measured them afterward, and found 
that, with the exception of the central platform, they 
were really oblong in figure, with the longer sides 
directed east and west ard the shorter ones north 
and south, Inside the parklike wall is another wall, 
only a few feet high; and inside this again, only a 
short distance from it, is the magnificent ruin itself. 
I happened to have a measuring tape with me, tweive 
yards long, but by attaching a piece of twine to it we 
were enabled to get a length of twenty-seven yards. 
With this combination we measured the building, and 
the measurements may be relied on as correct enough 
for all practical purposes. . . . 

The bass reliefs are raised three or four feet above 
the ground, and are about four or four and a half feet 
wide. Speaking roughly, they look to the naked eye 
about half as wide again as the frieze of the Greek 
Parthenon, to be seen in the Elgin rooms of the Brit- 
ish Musedm. The sculptures are somewhat less *‘ re- 
lieved” from the general surface than the bass reliefs 
just mentioned, but they are apparently quite as finely 
chiseled, and in a much better state of preservation. 
It was on this inner wall that the measurements of 705 
feet by 588 feet were taken, extending from the outer 
door post on the one side of the building to that on 
the opposite side. Bass reliefs abound on the walls 
almost everywhere throughout the ruin; but it is on 
the outside of this inner wall of the corridor that they 
are particularly abundant and extensive. Taking the 
sum of the four sides, there is nearly half a mile of 
almost continual sculpture on these four walis alone, 
and representing various scenes, most of which are of 
a warlike character, while one side in particular is oc- 
eupied by what appears to be a tug of war on a large 
and ancient scale. Scores of wen on one side are do- 
ing their utmost to pull over exactly the same number 
of men on the other side, while the umpire, or whoever 
he may be, represented by a larger figure than the 
rest, is seen in the middle between the two contending 
parties, and sitting on the back of a turtle, whatever 
allegorical meaning that fact may contain.—Public 





Opinion. 
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HE HORSELESS CARRIAGE RACE ON DECORATION Day. 
The Cosmopolitan Horseless Carriage Race from 
ty Hall, New York, to Irvington and return, for 
;000, was run on May 30, the winner being Charles 
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Booth-Crouch carriage and the third was the Roger|two hours in Mail Street before the start was made. 


carriage, a French invention. 


The carriages began to| A number of wheelmen were on band to follow the 


arrive about half past nine in Printing House Square | carriages over the course. Among them was a represen 


and they afterward moved up into Mail Street at the! tative of the ScrENTIFIC AMERICAN. 


The start was 


THE COSMOPOLITAN HORSELESS CARRIAGE RACE—THE BOOTH-CROUCH CARRIAGE. 


E. Duryea, of Springfield, Mass. There were nearly 
thirty vehicles entered for the race, but on the morn- 
ing of Deeoration Day only six appeared to compete 
for the prize. Four of these belong to the Duryea 
Motor Company, Springfield, Mass., one was the 


back of the Post Office. The large number of people 
who assembled to see the start showed that the race 
had attracted considerable attention. The crowd at 
last became so great that the police reserves were call- 
out to maintain order. The carriages remained for 


made at five minutes to twelve; the route was up 
Broadway to Fifty-ninth Street, to the Bonlevard, and 
then along Eleventh Avenue to Kingsbridge, where 
the judges were to meet the carriages. 

* The route from Kingsbridge was through Broadway, 
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Yonkers, Hastings and Dobbs Ferry to the Ardsley 
Country OClab, the return, being made over the same 
road, The ride through the city was very exciting. 
The carriages dodged back and forth in front Of and 
around eable cars and wagons, and demonstrated be- 
yond argument that the horseless carriage is much 
more capable of control than the ordinary horse and 
carriage. They passed through the most crowded por- 
tions of the city, which was in holiday attire in honor 
of the day. The erowd at Madison Square was par- 
ticularly dense, but the carriages had no difficulty in 
waking their way threugh the crowd withoat acci- 
dent. When the Boulevard was reached, speed was 
increased and the wheeimen had difficulty in keeping 
up with some of the carriages. The only serious ac- 
cident of the day oceurred on the Boulevard, where 
a wheelman was run into and seriously hurt by 
of the borseless carriages. The operator was 
arrested. 

From the Boulevard to Kingsbridge there are a 


one 
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EDISON'S NEW ELECTRIC LIGHT. 

A notable example of the stimulation of invention 
by new discoveries is found in the latest work of Edi- 
son, which follows the discovery of Roentgen and the 
flouroscope of bis own invention. This latest inven- 
tion is a fluoreseing lamp in which is found the 
promise of the artificial light of the future. The lamp 
appears to have all the qualities requisite for per- 
fect illumination ; the light is mild but effective ; it is 
diffusive like daylight. It gives off no perceptible 
heat, which latter quality goes”to show that its 
economy bas vo parallel in other kinds of artificial 
illumination, 

One form of the lamp consists of a highly exhausted 
oblong glass bulb having wires sealed in the ends, each 
wire being provided with a small plate inside the balb, 
one of these plates being inclined to cause a distribu- 
tion of the rays over the side of the lamp. The inner 
surface of the lamp is covered with a granular mineral 
substance which is fused on the glass and is highly 











number of hills, and in places the road is very bad. ! 
The carriages had no difficulty whatever in climbing | 


these hills at a good pace, and demonstrated that they 
were all excellent in coasting down a hill. The noise 
unade by the carriages was not particularly noticeable, 


and they did not appear to scare horses along the 
roate, Occasionally they stopped to make minor re- 
peire, Kingsbridge was reached at 1:10 P. M. ae) 
the water tanks were filled, and the carriages awaited | 
the arrival of the judges, who came on a special train. | 
The judges were Gen. Nelson A. Miles, U. 8. A.; Gen. 
William G. Craighill, Mr. John Jacob Astor, and Mr. | 
Chauncey M. Depew. | 

The judges examined the carriages, and then took | 
the train to Irvington. The speed race really began | 
at this point. Four of the carriages made the turn at | 
the Cosmopolitan building, at Irvirgton, and passed | 
the judges’ stand at the new Ardsley Casino, where a 
stop was made to get water. Carriage No. 1, in charge 
of Frank Duryea, arrived at the Casino at 3:15 
P. M., the time from Kingsbridge, a distance of 
18 miles, being made in one hour, five minutes, 
forty-two and two-fifths seconds. Carriage No. 2, a 
Duryea vehicle, arrived at 3:30 P. M., and No. 5, the 
Rover carriage, in charge of T. W. Brander, arrived 
at the Casino porch at 844 P.M. The judges stood 


on the Casino veranda and gave the official time as 
each carriage arrived. The award was based upon 
the following points, the maximum being 100: speed, 
85; simplicity of construction and durability, 30 ; ease 


25; 


in operating and safety, cost, 10. Several exhi- 
bition tests were givem on the Ardsley Park ground. 
The first of the horseless carriages returned to the 
Post Office, New York City, at 7:13 P. M. It was one 
of the Duryea wagons, managed by Mr. F. Daryea. 
There was a large crowd in waiting as the vehicle 
earse down Broadway and turned into Mail Street, 
north of the Post Office, The greatest speed was at- 
tempted between Kingsbridge and the Ardsley Country 
Clab. In Yonkers arose an obstacle which filled the 
racers with gloom. Peabody Hill reared its lofty head 
above them and resisted every effort of the motor. 
So the driver and umpire descended and pushed it 
over the crest of the hill. Several of the carriages 
met with misfortune, 

The tria! proved beyond question that the American 
horseless carriage of the day is a success and is well 
adapted fur use in our city, as it appears that it can 
be turned and stopped more easily than ordinary 
vehicles. We present iliastratious of two of the car- 
riayes taken by the special photographer of the ScrEN- 
TIFIC AMERICAN just at the start. We have already 
illustrated the victorious Duryea carriage in the Scti- 
ENTIFIC AMERICAN for November 9, 1805. 

The Roger vehicle was made in Paris and weighs 
1,780 pounds; the gaiding is done with the wheels, 
which turn inside of a narrow. space, the inside 
wheels turning [more than the outer. It is guided 
with extreme ease, and was stopped and started on the 
day of the race in good time. The five horse power 
Benz motor is actuated by gasoline. The ignition is 
produced by an eiectric spark ; the cylinder is cooled 
bya water jacket; the power is transmitted to the rear 
wheels by means of belts, sprockets and chains. Two 
belt shifters permit different speeds, and differential 
gear allows the back wheels to tarn with ease. The 
wheels are provided with solid rubber tires. The race 
demonstrated that the pneumatic tires were better 
adapted for the motor carriages than the solid tires. 
The other carriage, which we illustrate, is the Booth- 
Crouch carriage, made at Youngstown, Ohio. The 
motor was made by W. Lee Crouch, of New Brighton, 
Pa. The fnel used is gasoline. The carriage was 
driven by Dr. Booth, of Youngstown, Ohio. and it 
would andoubtedly have made a very successful show- 
ing if it had not met with the misfortune of the break- 
ing down of the bine apparatus, 
oe 

Tux first woman who has received the permission of 
the minister of public instraction to attend lectures 
in the University of Manich, Bavaria, is Miss Ethel 


tluorescent. When the lamp is excited by connection 
with an induction coil, the fluorescent material be- 
comes luminous. 

Originally Edison used caleium tungstate for his 
fluorescing material; but by trial he found that the 
vacuum soon deteriorated, and after a long series of ex- 
periments has discovered a fluorescing material which 
does not affect the vacuum, while it has a higher effi- 
ciency than the calciam tungstate. 

Mr. Edison thinks that the fluorescing material con- 
verts all of the X rays into light. He has a theory as 
to the manner in which the light is produced. The 
crystals are compos: d of light and beavy particlesand 


| the impact of the waves produces a stress in the erys- 


tals which causes the emission of light. Mr. Edison 
describes these waves as sound. wayes, because they 
differ in their mode of vibration from ether waves, 
Their motion is infinitely more rapid than that of 





EDISON'S FLUORESCING VACUUM LAMP, 


sound waves with which we are familiar; they are 
comparable as regards velocity with electric or light 
waves. As toefficiency, the fluorescing lamp produces 
light at the rate of 03 of a watt per candle power. 
When this is compared with 8 watts per candle power 
for incandescent lamps, and 44 watt per candle power 
for are lamps, it will be seen that there must be great 
econony in the fluorescing lamp. ~ 


-—. 
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The BKecord-breaking Trip of the St. Paul, 

Friday, June 5, 1896, will be a red letter day in 
the annals of the American transatlantic marine. 
The passengers which the St. Paul landed at the 
North River dock, New York, at twenty minutes past 
four in tne afternoon of Friday, had only left South- 
ampton at noon on the previous Saturday, so that 
the time of the whole trip of 3113°7 knots was only 6 
days 5 hours and 32 minutes. The excellence of the 
performance will be better understood when it is re- 
membered that she traveled over the long route, 
thereby adding fully three hours to the time she 
would have taken had she followed the record course 
of the New York, which was 3,047 knots long, and was 
covered in 6 days 7 hoursand 14 minutes. The aver- 
age speed for the whole trip was 202 knots. The 
highest hourly average speed for a whole day was 
made on Monday and Tuesday, when she covered 5219 


honr. 
The story of the St. Paul's trip, her tenth to the 
westward, is thus told by her log: 


Distance. Lat. Long. 
May 0, left eer 12 noon, 
WE Oleccccccs scones shat 78 49°48 le 01 
June 1 19 48°33 ri 
PE Obwbb died cded eset Cebcel R17 45°51 ww? 
eer 513-0 42°38 518 
June 4 toni 41°46 61°36 
PY eer ee 5189 40°36 720 

418 To Sandy Hook. 
38,1137 





Gertrade Skeat, daughter of the well known editor of 
Chauncer’s works. 


This pertormance places the St. Paul well up in the 


and 5217 knots, and slightly exceeded 21 knots per | d 
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front rank for speed, being exceeded only by the 
Campania and Lucania, one of which has averaged 
slightly over 22 knots for the whole trip and about 23 
kuots for a single day’s run. It must be remembered 
however that the horse power of these ships is 30,000 
against the 10,000 horse power of the American 
ships. 

The engines and boilers were being driven at ful! 
pressure for the whole distance, and the chief engineer 
states that there was not a single case of heated jour- 
nals or leaking tubes. This is an admirable perform. 
ance when it is remembered that the boilers carry 20. 
pounds of steam, and the revolutions are about 90 per 
minute. The coal consumption is given out as 310 
tons per day against a reputed consumption of over 
500 tons for the Lucania and Campania. 





Notice to Our Readers. 

In order to obtain the opinion of the readers of tlie 
ScreNTIFIC AMERICAN as to what invention iniro- 
duced within the last fifty years has conferred the 
greatest benefit upon wankind, we publish the accom- 
panying card, which please cut out and return to the 
editor. Those who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a library, will please answer by postal card. 
It is desired to get as full a vote as possible. The 
result of the vote will be published in the Specia/ 
50th Anniversary Number of the ScIENTIFIC AMERI- 
CAN on July 25. 


He A EEE EHR EES 

Editor of the SclENTIFIC AMERICAN, 
Dear Sir: 

I consider that............. 


HRKRRHAE 


has conferred the greatest benefit apon man- 
kind. 


Address 
enseececececseeseeuceoeesceneeses 


LPP Re eee 


Oe ee ee ee ee 


KEKE CEH EE 
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The Significance of Gesture in Disease, 


When you ask a patient to locate his pain, he does 
so by a movement of one or both his hands. The ges- 
ture, however, not only indicates its seat, but describes 
its character and distribution. This is an all im- 
portant point. If the pain is widely distributed over 
the whole chest, the patient locates it with a circular 
rubbing motion of the palm of the hand, indicating 
the diffused soreness. 

The pain of a serous inflammation, on the other 
hand, is dégribed by first drawing the hand away 
from the and then, with the fingers close to- 
wether or with the index finger extended and the others 
flexed, cautiously approaching the seat of the inflam- 
mation. 

In appendicitis the patient does not touch the skin 
at all when asked to locate the pain. He simply holds 
the palm of his hand over the diseased area. 

With very violent abdominal pains which are nut 
inflammatory, the patient slaps himself vigorously 
across the abdomen on being asked to indicate the 
location of bis trouble. 

If a child refers a persistent pain to the stomach, 
and there is no tenderness or pressure, disease of the 
spine is indicated. 

In hip joint disease, the pain will be referred to « 
point inside the knee. 

With terrific diffused pain in the leg, not due to an 
inflammation, the patient grasps the leg firmly. If it 
isa darting or lancivating pain, he will indicate it 
with one finger. 

In the pain caused by the descent of renal calculi 
and gall stones, he follows their course with the top of 
the thumb or index finger. 

The pain of hepatic neuralgia or ‘* shingles” is indi- 
eated with the thumb or finger. 

In joint pains the patient approaches the seat of 
trouble very cautiously with the hand spread flat. 

The degenerative pain of locomotor ataxia is de- 
scribed by grasping the affected area firmly, indicat- 
ing a band-like pain. Or, if the pain is sharp and 

tning-like in the leg, the pain gesture is perfectly 

criptive, an energetic downward motion, at the 
same time twisting the hand as though manipulating 
a corkscrew. 

A patient will indicate the seat of a severe sypbili- 
tic headache by hammering with the tips of his fingers. 

A patient complained of a severe headache. “In 
what part of the head is it?” he was asked. ‘“ The 
vertex,” he replied. On being asked to indicate the 
exact spot, he placed his finger on the parietal emi- 
nence. This he did three times in succession, though 
claiming to feel the pain exactly on the top. Upon 
examining the mouth a defective tooth was found. 





As soon as it was removed the pain disappeared.— 
Nat. Board of Health Mag. 
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SUN SPOTS OBSERVED MAY 31, 1896. 
To the Editor of the SCIENTIFIC AMERICAN : 
Prevailing severe storms have induced me to make 
two drawings of a large group of sun spots visible to 
the protected naked eye on May 31, 1896, as a dark 
spot near the lower limb of the sun, as shown in 
Fig. 1, and of which Fig. 2 is a telescopic enlarge- 
ment. To those who recognize 
the direct influence of solar erup- 
tion on our earth’s electrical 
state, with its consequent at 
mospherie disturbance, the ap- 
pearance of such a large group 
it this time of storm would 
eeu to afford some proof. 
L. H. HorvER. 
Springtield, Mass., June 1, 1896. 
soo 
imployment of Fogged Films, 
At the London Camera Club 
nference Capt. W. De W. 
\bney suggested the following 
ethod of using fogged films: 
+ sometimes happens that a cel- 
loid film coated with a sensi- 
ve geiatino-bromide emulsion 
- accidentally exposed to light 
ivht fogged), or has been ex- 
posed in the camera; but for 
come reason or other it is not 
thought desirable to proceed 
with development, ete. These “spoilt” films may 
be used in the following way: They are placed 
in a bath of potassium bichromate and sensitized 
just as though they were pieces of ordinary carbon 
tissue. When dry they are printed in the usual way, 
hut with this important difference, viz., that the cella- 
joid is put next the negative image, i. e., the printing is 
through the celluloid, and so first reaches the back of 
the film. Thus no transfer is needed, so that when 
the faint image of silver sabsalts is visible, the de- 
velopme.¢ of the bichromated gelatine in hot water 
may take place jast as though ordinary carbon tissue 
were being .._nipalated, Experience shows that it is 
found best to pour the hot water over and over the 
surface, so as to choroughly wash out the soluble zela- 
tine. We have now av image in gelatine containing 
a developable silver salt. Development may now take 
place in the ordinary way. Furthermore, where local 
treatment is required, brush development and brush 
may be applied. This opens up a field for 
atment. 


fixation 





oo 
A DESTRUCTIVE BOILER EXPLOSION. 
BY FRANK WOODMANCY. 

The W. P. Orr Linseed Oil Company’s mill, at Piqua, 
Ohio, was wrecked by the explosion of one of the 
boilers Sunday night, April 5. Three men were in the 
building at the time, but none were seriously hurt. 
Had the explosion occurred an hour later, a number of 








Fig. 1. 
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ways gives warning in a peculiar manner. 





unable to detect this chemical change. During such a 
state of affairs steam may be rapidly created without 
the knowledge of the engineer, whose only resource for 
discovering this condition is in the engine, which al- 
Thus it is 
very clear that as much as one hundred aud fifty 
pounds of steam might have generated, for this 
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who witha six inch photographie lens of forty feet 
focal length, specially constructed by Brashear for the 
occesion, will attempt to repeat and improve upon the 
remarkable results he obtained during the Chilean 
eclipse of 1898. On his plates the image of the moon 
will be nearly four and a half mches in diameter, 
and the corona will be more than a foot across. 
Mr. Burckhaiter, with a lens 
of twenty feet focus, will make 








- 


2 





nial. 





photographs of just haif the 
size, using an ingenious contri- 
vance of his own, which, by 
means of a star shaped screen 
revolving swiftly in front of the 
photographie plate, gives to the 
outer regions of the corona an 
exposure many times longer 
than that allowed to the lower 
and brighter portion. It is hoped 
in this way to bring out satis- 
factorily on the same plate the 
whole extent of the corona ina 
single picture—a thing never 
yet accomplished, On negatives 
that show the outer portions 
weil the inner portions 
hitherto been entirely overex- 
posed, and their interesting de 


have 
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produce the effect attained by this explosion.” 
—_——____—_ - - +@e-@ —-—- —-—— 
The Coming Eclipse. 
The astronomers are beginning to put themselves 
in motion for the observation of the eclipse on August 
9. As noted in these columns some time ago, it begins 


of the shadow passes over Finland, Northern Russia, 
Siberia and Yezo, the northern island of Japan, where 
it arrives in the afternoon. 

In Norway and Finland the sun will be very near 
the horizon, and the duration of the obscuration will 
be less than two minutes. In Siberia, where the 
eclipse takes place at noon, the astronomical con- 
ditions will be the best ; but considering the ease of 


| access and the probable conditions of the weather, the 


Japanese stations have the advantage, and offer the 
best chances of success. The most important expe- 
ditions will go there. 

From this country two parties have gone or are 
going. The largest, of nine persons, is under the 
charge of Prof. D. P. Todd, of Amherst College, and 
sailed from San Francisco about the twentieth of 
April on Mr. A. C. James’ yacht Coronet. The heavy 
and elaborate equipment of apparatus was sent around 
the Horn last winter upon the yacht, and is sufficient 
to fit out three stations, provided, as is likely, that 
enough amateurs can be found on the ground to assist 





employes would have been at work, as they were to go 
on daty at midnight. The 
capacity of the boiler was 
one hundred horse power 
and the explosion shook 
the entire city. A four 
story wing of the building, 
fifty-five by seventy-five 
feet, was completely razed 
and the main structure 
badly wrecked, besides do- 
ing considerable damage 
to other property. 

A practical engineer of 
several years’ experience 
gives his theory as to the 
cause of the explosion in 
the following : 

“There is but one 
plausible theory, and that 
is what is known in our 
terms as ‘foaming.’ The 
cause most liable to pro- 
duce this effect is the use 
of deleterious compounds, 
of which many are now 
manufactured ostensibly 
for the purification of boil- 
ers by removing exotic 
sabstances, such as scales 
ot magnesia, lime or sul- 
phur, but which in re- 
ality, from the faet that 
they are composed largely of sodium compounds, assist 
‘ Creating extraneous matter. When this condition is 
produced, gases are almost certain to collect under 
the water and elevate it sufficiently to create a decep- 
live condition in the gage, on which most engineers 
depend for guidance. 

“The result of this is that the heating surface of the 
boiler is exposed to a flerce heat, with nothing to cool 
‘t, on account of the elevation of the water. .‘he con- 


sequence is obvious, especially where an engineer is 








in the use of the instruments. The apparatus is so 





A DESTRUCTIVE BOILER EXPLOSION AT PIQUA, OHIO. 


largely automatic that no great amount of special 
astronomical experience is needed for many of the 
proposed operations, which are for the most part 
photographic. The visual spectroscopic observations 
are also provided for, as well as polariscopic and pho- 
tometric. Mr. and Mrs. James accompany the party, 
and Mrs. Todd goes with ber husband. 

The liberality of Col. Crocker and other friends 
in San Francisco enables the Lick Observatory to 
send out a second party, headed by Prof. Schaeberie, | 





in the morning off the coast of Norway, and the track | 


tails quite obliterated. 
From England Mr. Christie, 


the Astronomer Royal, takes 


amount, in my opinion, would have been necessary to|out a large party equipped to cceupy at least 


l two stations. A party also goes from France in 
| charge of Desiandres, of the Paris Nationul Observa- 
tory ; but we have no information as to its compo- 
|sition and outfit, except that their work is to be 
wainly spectroscopic ; nor do we yet know whether 
Germany will have a partyin Japan 

In Siberia a number of stations will be occupied by 
|the Russian astronomers, and some of them will be 
very thoroughly supplied with photographic appara 
| tus. The most of them will make only visua} observa 
| tious, 
| In Norway and Finland the observers will be 
| Wwumerous, though for the most part amateurs. There 
will, however, be at least one English party provided 
| with instruments precisely like those taken by Mr. 
| Christie to Japan, so as to give strictly comparable re- 
‘sults; and America will be fairly represented by 
| several observers. But the san will be rather low, 
|and the duration of totality so short (less than two 
minutes) that the results are likely to be much iess 
satisfactory than those obtained in Siberia and Japan. 

The special aim of the observations will be, of 
; course, to get information about the corona—-its struc- 
ture, the variations, if any, which oceur during the 
two and a half hours while the shadow is traveling 
from Norway to Japan, and the peculiarities of the 
coronal spectrum, The identification of terrestrial 
helium a year ago has naturally much intensified the 
interest in the thus far. mysterious element, provision 











ally called ecoronium 
which produces the most 
conspicuous line in the 
coronal spectrum, and ha: 
hitherto been found no 
where. elxe, unlesa, per- 


Laps, in one or two of the 
so-called “‘new stars.” It 
is earnestly hoped that on 
this occasion we may get 
some anew light on the 
subject. 

But while the corona will 
be the principal object of 
observation, other mat 
ters will be looked after 
also, Thespectrum of the 
“reversing 
lowest region of the chrc- 
mosphere — will care 
fully studied, as weli as 
that of any prominences 
that may be visible; and 
an attempt will be made 
to determive the precise 
région where the great 
“H” and “K” bands of . 
the solar spectrum have 
their origin — bands at 
present ascribed to calci- 
um, but in many ways 
very peculiar in their be- 
havior if they are really due to that metal. 

If the weather is fine, we may fairly expect real and 
important additions to our knowledge; but the 
“Prince of the Power of the Air” is a very malig- 
nant and intractable demon.—The Independent. 

-- em 

GOVERNOR Morton has signed the bill relating to 
the use of the reservoir site on Fifth Avenue, New York 
City, for the erection of the new New York Public 
Library, Astor, Lenox and Tilden foundations, 


layer” — the 


be 
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RECENTLY PATENTED INVENTIONS. 
Ralliway Appliances, 


RaiLRoaD Tis Puats. — Alexander 
B. 8. Harrie, Bristol, Teon. This tle plate is made soas 
to form a spiked socket with straight cylindrical outer 
edges, without any toe or flange at their lower edges, but 
making the two opposite tongues which lie in the line of 
the grain of the. wood thicker at their lower ends than 
they are above, while the other tongues are of the same 
size below that they are above, so that when the spike is 
driven it expands the lower edges of the two thickened 


pally of a tube in the steam 
steam supply and provided with angular ports 
forwardly into the said tabe, to cause the steam 
through the said ports into the tube to travel forwardly 
and draw the air into the tube. 


Tap AND Dis HOLDER. — James M, Car- 
penter, Pawtucket, R. . This invention relates to a tap 
and die holder, and is arranged to permit the tap and die 





v — ree “— ~ “ pe ar ot a to late or adjust itself relative to the » ond 
oat dows not ex pam 2¢ OLDeTS, a J if i f 
strain transversely to the te and split the latter. The | bed pensate for any defect in the die 1 and 


form of spike is changed from an elongated nail to a in the alignment of the spin le of the the 


short and thick plug, which, while having a spiked head, 
loes not penetrate the wood of the tie, but simply serves 
to expand the pendent tongues of the tie plate in the 
bored hole of the tie, thos furnishing a very strong body 
of metal to resist the lateral thrust of the rail and the 
cutting of the heads of the spikes whenever the car 
wheels jump the track, 

En.gecrric Block SIGNAL AND TRAIN 
Lientmse Srseres John Calhoun West, Atlanta, 
Ga. The object of this invention is to provide a railway 
system 40 arranged that it is impossible for trains to col- 
lide with each other or to be accidentally switched; me- 
chaniem is provided for cutting off the steam and apply- 


tap or die holders, so as to insure a perfect cutting of the 
| thread. It consists of a bollow head and a hollow die 
| seat having universal movement therein and provided in 
its bore with an outwardly flaring surface adapted t> en- 
gage the inner end of the die, and an annular cap remov- 
| ably secured to the seat to move in unison therewith rela- 
tively to the head, and provided at its opening with an 
inwardly flaring surface adapted to engage the outer end 
of the dhe. 

DEVICE FoR LOWERING Boats.—John 
Albert Gamble, Ashville, Ala. This invention provides 
a simple and durable device by the means of which a 
boat can be expeditiously lowered and whereby, simulta- 
neously with the lowering of the boat, ladders or steps 
ing the brakes of oppositely moving locomotives when will be carried down, enabling a person to readily descend 
they enter the same block, also for applying the brakes 
when a locomotive entere a block in which there isa Sen sth tee bab aoietaes tance eae 
train at a standstill or where there is an open switch. The rough sea, thereby preventing the boat from becoming 
means for obtaining these ends consist, broadly stated, | swamped or crushed. The mechanism is so arranged 
in two main conductors forming parts of an open circuit | as to allow the boat to freely rise and fall with the mo- 
charged by any suitable source of electricity and extended | tion of the water. 


parallel with each other and along the track of a broken 
conductor, the brakes of which are one at each block and | REFRIGERATING AP PARATUS.—Hu 
with which brakes are associated a series of bridge con | Maxwell and Robert R. Maxwell, Fresno, Cal, The pri- 
doctors, and in mechaniom carried by the locomotives of | mary object of thisinvention is to provide an improved 
the trains, and comprising means for electrically control- | @pparatus for refrigerating by evaporation, especially 
rg the throttle and brake valves and suitable condacting | adapted for domestic use. In brief, it consists of two 
leviees for co-operation with the conductors of the track. | troaghs supported one above the other and having an ab- 
ihe invention also comprises improved mechanism for | 80tbent cloth extending from one troagh to the other and 
| forming an inclosure, of which the refrigerator is formed. 





ivhting trains and head lights. 

CAR CouPIAna.~ Charles H. Swith, be ctu ipa rnen ye trate a eine 
Birmingham, Ale. This Invention relates to improve water to the troughs and cloth. The top also supports 
ments in car couplings of the Janney type. In brief, it the shelves within the refrigerator. 
consists of a knuckle having an edge wall of the tail | 
piece longitudinally recessed. this recess having a pocket} HAND TRucK.—Harry York and George 


at its end nearest the knuckle pivot, and a keeper bar | E. Slaughter, Colton, Cal. This invention provides for 
across the recess and of a carved plate spring having a toe | 82 improved method for chocking or braking a hand 
that is interlocked with the pocket and keeper guard, and | truck for the purpose of preventing its forward or back- 

ormally projects the free end of the spring away from | ward movement while being loaded. It consists of an or- 
the tail piece of the knuckle. It also consists of an up- | dinary hand truck, of a transverse swinging brake bar hav- 
ward extension of the drawhead chamber and a curved | ing parallel arms Secured to the frame of the truck, the 
lifting bar, adapted to work in a slot at the top of the | 4rms being jointed and attached to the brake bar, a heli- 
extension, and adapted to engage a gravity block which | ¢al spring being employed to maintain the brake bar 
may be operated from the exterior of the drawhead | either in operative or inoperative position. When the 


and controls the swinging movement of the knuckle. truck is lowered to position to be moved the brake is au. 


ui tomatically released. 
Car Feyper.—William T. Donohue, ’ ‘ 
New York City. The object of this invention is to provide THILL Covuptine.—Charles T. Red- 


a fender which will normally be carried in an upright | field, Glen Haven, N. ¥. ‘This improvement provides a 
simple and novel construction by which to effici ntly se- 


position in front of the dashboard of the car, yet be close 

enongh to the ground at its lower end to strike an object | cure the thill fron to the clip, to secure the bolt so that it 
falling im the path of the car, and to devise a means | Will not tarn, to hold the securing nut from turning on 
whereby the fender, as it strikes an object, will be imme- | the said bolt and to accomplish that result through the 


diately placed in operative connection with the axle of aid of a spring, so arranged that it not only co-operates 
the car or other driving shaft and be instantly turned | im securing the locking of the nut, but also efficiently 
downward to an inclined position or to a position to con. | STves the purpose of an anti-rattling device. The in- 
vert it virtually into a cradle to receive the person. Means vention consists in certain novel features and combina- 
are also provided by which, when the fender is lowered | tions and arrangements of parts in which this object is 
sufficiently, the driving conection between the driving | obtained. 
shaft and the fender will be severed, the driving mechan-| FRE ESCAPE AND EXTINGUISHER.— 
ism being also automatically eet in action by inward | Joseph Clabron, Lexington, Ky. The main object of 
pressure on the fender, thas relieving the motorman or this invention is to provide a combined fire end 
gripman of all responsibility of the manipalation of the | nose holding and manipulating apparatus, and one by 
ender and enabling him to devote all bis time and at- | which persons may ascend and descend a building and 
tention to the brakes and driving mechanism of the | which will be capable of holding a hose in iti to 
big throw a stream of water upon the building. The inven- 
DRAWBAR FOR RartLRoAD CARS.—John | tion consists, broadly stated, in a ladder held to the 
Shaw, Woodbarn, Ore. The object of this device is to re- | side of a building and having a peculiarly constructed 
lieve the cars in a train of the palling and pushing and | hoisting apparatus, whereby persons and things may 
strains and jerks, thereby freeing the car body of the | >¢ raised or lowered, and having also a peculiarly con 
weight of the train. [It consiste principally of a frame | structed hose holding and hoisting device. 
extending longitudinally on the under side of the car } RADIATOR. — Augustus Eichhorn, 
from one end to the other. The said frame is mounted Orange, N. J. This improvement provides a superic 
to slide and springs interposed between the frame and steam heater and combines therewith an improved air 
the hody of the car take up the strain. heating mechanism, These results are obtained, first, by 
Car Covptine.—James A. Ward. Del- | constracting the radiator with two divisions of different 
ta, Idaho. This device relates tw car couplings of the radiating capacity, each section being thrown in and out 
site latching or Janney type. The device is adapted of operation by valves controlling the exit of cold air, 
for reliable operation and dispenses with the loose pintle and, therefore, the inlet of cold steam ; and, second, by a 
holt between the knackle and drawhead, so as to afford | Series of plates which inclose the base of the radiator and 
3 cheap and durable hinged joint between these parts; form a hot air space fed by an air conduit which passes 
furthermore to adapt « car coupling for ready releage | throagh the floor and into the air space, and which is con- 
when in a conpled condition with a similar coupling, | ‘tolled by register mechanism operative from the exterior 
The drawhead has a pintle formed on one of its side | Of the radiator. Supplementary to the broad idea of thig 
walle and a reduced or web portion between said wall | invention, it includes various novel featares of construc- 
and the pintle, and of a knuckle |.aving a channel to en- tion attending the register mechaniem and the plates for 
gage the pintle. This channel! has an outward opening of forming the air space. 
iene width than [the diameter of the pintle, the inner 
wall of ssid outward opening being adapted to engage 
the inner eurface of said reduced or web portion, and de- 
fine the opering of the knackle. 


Electrical. 


SAFETY APPLIANCE FOR ELEVATORS. 
—dJohn H. Tennyson, New York City. The object of 
this invention is to provide a means whereby, upon touch. 
ing a batton in the elevator cage or car or at any prede- 
termined point within one or more electrical circuits, the 
brake drum of the elevator engine will be instantly ap- 
plied together with the brake controlling the guiding 
shaft, and also the supply of steam is ent off from the 
elevator engine, and the safety clutches or clutches of 
the elevator car will be immediately brought into action 
through the medium of the same button or in the cus- 
tomary manner. The above result is accomplished 
throngh the medium of simple, durable and economic 
mechanism, which is applicable to any form of engines 
or to any type of hoisting or manipulating machinery or 
elevators. 

Miscellaneous. 
DAMPING DEVICE FOR Music BOXES, 


—Henry Langfelder, Jersey City, N.J. The object of 
this invention is to provide a new and improved damping 





Mechanical. 


Vapor Eyveryn.— Albert F. Rober, 
Owace, Washington. Thie improvemeni is designed for 
vapor engines, whereby the air and vapor are mixed in 
proper quantity and posittvosy fed into the exprosion cyl 
tnder to insure a positive wmvtnee to the piston at each 
revolation of tae mam abel: 4t consists principally of 
4 vatve casing having a channe connected at one end 
with the working cylinder and at the other end with a 
compresmed air reservotr, a valve for controlling the oil 
passing to the sald channel, and a valve !n said channel 
aod controlied from the main driving shaft to admit the 
mistere to the cylinder at the proper time. 

Sream Birower.—Georg? R. Jarman, 
Darham, N.C. The object of the tnvention is to pro- 
vide a new and heproved generator which is simple and 
durable in constraction and more especially designed for 
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device arranged to positively bend the tongue 
comb previously to its being sounded by the pin 
cylinder and the tooth of the star wheel. It comprises 
resilient damper for the tongue and a resilient bar 
gaging the dainper extending into the path of travel of 
projections moving with the tongue sounding mechanism. 


Two CoMPARTMENT BoTTLe.—Hugh 
Gallagher, New York City, assignor to Lillie Deechan, of 
Brooklyn, N. ¥Y. The object of this invention is to pro- 
vide a new and improved two compartment bottle, which 


of 
of 


8.88 


pills, or other articles. It consists principally of a bottle 
body formed with a neck at each end to receive a closing 
device, and so formed at or near its middle with inwardly 
extending projections integral with the body to form two 
compartments therein. 

Pyeumatic Trre.—Harry ©. Dean, 
Long Island City, N. ¥. This invention relates to tires 
| for bicycles or other vehicles, the object being to make a 
| light, simple and punctareproof tire, either of the single 
or double tube variety ; the tread is provided with an an- 
nular shield formed of a series of plates of hard material, 
these plates being each provided with elongated or slotted 
openings and rivets, the rivets of one plate working in 
the slots of adjacent plates. The shield is arranged in- 
side the outer sheathing or shoe of the tire so that it will 
be protected from wear, while in turn it protects the 
inner portion of the tire from being punctured. 


Paper Toy.—Edward Tinkham Gib- 
eon, Minneapolis, Minn. The invention consists first of 
a continuous blank of peper from which the front. lateral 
sides, stage platform and background to the stage of a 
toy theater may be produced by freeing certain portions 
of these said parts from the blenk of paper by die cuts, 
bending certain of these said parts on scored or creased 
lines, and locking the parts together in position ; second, 
of paper “scene shifts,” or “scenery,” which are used 
in combination with the theater ; and, third, of paper fig- 
ures representing actors, each of which is provided with 
a long strip extension projecting at a right angle to the 
erected figure, and which figures may be caused to move 
about upon the stage platform by manipulating the said 
strip extensions from the side of the theater, when the 
surface of the said strip extension is on the same plane as 
that of the figure, and manipulating them from the back 
of the theater when the surface of the said strip exten- 
sion is bent at its junction with the figure to form a right 
angle with the surface of the figure. 


DEsIGN FOR A MIRROR FRAME.—AI- 

bert Wanner, Jr., Hoboken, N.J. This design consists 
of panels having scroll ornaments at certain of the cor- 
ners, and a leading feature of the design, and one mark- 
ing a departure in such frathes, consists in placing orna- 
ments on the frame outside the panel or panels at the 
corners. 
Nore.—Copies of any of the above patents will be 
furnished by Munn & Co., for 256 centa each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





NEW BOOKS AND PUBLICATIONS. 


JAMES CLERK MAXWELL AND MODERN 

PuHysIics. By R. T. Glazebrook, 
F.R.S. London, Paris, and Mel- 
bourne: Cassell & compar, Lim- 
ited. 1896 Pp. 224 Price $1.25. 
(Already reviewed.) 


COLUMBIAN KNOWLEDGE SERIEs. 
Edited by Prof. Todd. Number III. 
Handbook of Arctic Discoveries. 
By A. W. Greely. Boston: Roberts 
Brothers. 1896. Pp. x, 257. Price $1. 


General Greely presents, in this little work, a most ac- 
ceptable accornt of work done by Arctic explorers. No 
subject at the present time is attracting more attention 
than Arctic and Antarctic exploration, and this abstract 
of everything that has been done up to date will, we are 
convinced, be highly acceptable. We are so inclined to 
forget what has passed and give undue credit to the pres- 
ent that, if for no other purpose, the book will be useful 
in showing how successful old time explorers were m 
reaching high latitudes and how very little has been 
gained in Arctic exploration. Numerous maps have 
been given to elucidate the text. ‘ 


Tue Process YEAR. Book. 1896. Pen- 
rose & Company, London, England. 
E. & H. T. Anthony & Company, 
New York. Pp. 160. Price $1. 


The book is an annual comprehensive epitome of the 
progress that has been made during the past year in half 
tone proceas work and tricolor printing, explaining be- 
sides numerous other processes. It is copiously illus 
trated, some examples showing the remarkable progress 
that has been made as regards the use of screens and of 
dry plates. There are several interesting articles on prac- 
tical subjects by experienced workers and a fund of useful 
information. That the delicacy and accuracy of the half 
tone process blocks is fast superseding the steel engrav- 
ing of former days is very evident from the illustrations 
found in this book. There is a full exposition on the 
subject of tricolor printing, a process rapidly growing 
in favor, and one of interest to printers desirous of ex- 
tending their business. The book is handsomely 
printed, and is an excellent example of a substantial 
English publication. 


ANDERSON’s PHOTO-MECHANICAL PRO- 
CESSES AND GUIDE TO CoLoR WORK. 
By MacFarlane Anderson. 1896. 
New York: E. & H. T. Anthony & 
Company. Pp. 182. Price $5. 


A compact, well printed handbook containing explicit 
directions for the working of several different processes, 
including photo color printing work, with Mlustrations 
of apparatus, screens and specimens of different styles of 
half tone engravings, by a writer of experience and 
ability. It is a book that will be appreciated by all pro- 
cess workers and others desirous of acquiring a know- 
ledge of the practical operations necessary in the manu- 
facture of half tone process blocks. 
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Bngine is built by the De La Vergne Refrigerating Ma- 
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tricity is“ Experimental Science,” by Geo. M. Hopkins. 
By mail. #4, Munn & Co., publishers, 381 Broadway, N. y 
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Cal. 


Concrete Contractors—Make more money by extend- 
ing your business. Investigate Ransome’s Concrete 
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(6874) R. W. 8. says: Can you send me 
paper describing method of obtaining the enamel or 
glazed effect obtained on photo. work? A. Apply the 
prints face down while wet to the smooth varnished 
side of a ferrotype plate, squeegeeing it by rolling a rub- 
ber roller over the back, having blotting paper between 
the print and paper. When dry it wil] havea high polish 
and drop off the sheet. The polish is called glace finish. 
Tojmount such prints without losing the gloss, make 
the following mounting solution: Soak 1 ounce refined 
gelatine in cold water for an hour, then drain off and 
squeeze out the water as much as possible; put the gela- 
tine ina jelly pot and place the latter in a pan of hot 
water on the fire; when the gelatine has melted stir in 
slowly 24% ounces pure alcohol, and bottle for use. This 
gine will keep indefinitely, and can be melted for use in 
a few minutes by standing the bottle in a basin of hot 
water, As it contains a very small percentage of water, 
it hardly affects the gloss of the prints and dries almost 
immediately. 

(6875) G. L. writes: Will you please 
answer through your valuable paper or otherwise the 
following questions : 1. What is the essential difference 
in quality between magnet and annunciator wire? A. 
It is a difference in the insulation, the annunciator wire 
having paraffin in the insulation, while magnet wire 
has a thin insulation of cotton alone. 2. Will magnet 
wire wound on fields of dynamo be improved if 
paraffined ? A. It is good practice to do so—shellacking 
is perhaps preferable. 3. What formula for electropoion 
fluid do you give, so as to give a Grenet battery 2 volts 
and 244 amperes? A. One gallon sulphuric acid and 
three gallons of water are mixed. In a separate vess:! 
six pounds potassium bichromate are dissolved in tw. 
galions boiling water. Mix, and use only after cooling. 
There ate many variations on the above. 4. If I increase 
the plates of a Grenet cell, what advantage would I get ° 
A. It tends to increase amperage and to lower resistance. 
5. What would be the effect if I run too high an amper 
age through a wire? A. It would melt the wire, often 
explosively. 6. What is the safe carrying capacity 0! 
No. 18 wire? Of No. 5 wire? A. 25 amperes and 52 
amperes respectively. If exposed to the air, they will 
carry more than this. 7. Where can I get resin oil, or 
how can I make it? A. Apply toa dealer in chemicals. 
Try Queen & Company, Philadelphia. 8. Can you give 
address of some electrical college ? A. Columbia Uni- 
versity, New York. 9. Could a voltmeter be made }) 
passing the current through a platinum wire, and woul! 
itexpand in proportion to the current ? A. A voltmeter 
can be so made, The Cardew voltmeter is an examp!:. 
Your problems are incorrectly solved. The metal see!'s 
to be zinc—analysis would be needed to determine it. 


(6876) F. G. D. says: Through your 
valuable column would you give me a practical metho! 
to manufacture brass signs with the acid process. Al-' 
& good filling for the same, A. Paint the sign wit! 
asphalt varnish, leaving the parts to be etched unpainte'. 
raise a border around the outside, made of soft beeswa* 
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saphalt, to hold the seid. Use nitric acid diluted with | 
times the quantity of water. Pour the dilute acid on 
the sign about 44 inch deep. When the letters are cut 
ep enough, which must be found by trial, the acid may 
poured off and the plate cleaned by heating and wip- 
vind finally with turpentine. For filling cement for 

‘ns: Melt together in a clean iron pot 2 parts each of 

«t asphaltum and gutta percha; stir well together, and 

on add 1 part of gum shellac in fine powder. It may be 

od hot and mixed with sialt, vermilion, or other pig- 
ot, if desired. 

(6877) J. L. L.. says: I beg to ask you 

be so kind as to send me here the number of your 

irpal in which the bleaching of beeswax is treated, A. 

ire white wax is obtained from the ordinary beeswax 

exposure to the influence of the sun and weather. 
ne wax is sliced into thin flakes and laid on sacking or 
arse cloth, stretched on frames, resting on posts to 
tise them from the ground. The wax is turned over 
equently, and occasionally sprinkled with soft water, if 
here be not dew and rain sufficient to moisten it, The 
‘ax should be bleached in about four weeks. If on 
veaking the flakes the wax still appears yellow inside, it 
_ necessary to melt it again, and flakeand expose it-a 
..cond time or even oftener, before it becomes thor- 
ighly bleached, the time required being mainly de- 
pendent upon the weather. There is a preliminary pro- 
cess, by which, it is claimed, much time is saved in the 
-ubsequent bleaching. This consists in passing melted 
wax and steam throagh long pipes, so as to expose the 
wax as much as possible to the action of the steam ; 
‘hence into a pan heated by a steam bath, where it is 
stirred thoroughly with water and then allowed to 
-ttle. The whole operation is repeated a second and 
third time, and the wax is then in condition to be more 
readily bleached, 

(6878) Dr. H. 8. asks: Can you tell me 
how to precipitate the silver and gold in a cyanide solu- 
tior id and silver? A. Precipitate your metals by a 

You can use as electrode electric light carbons, 
ted or with coatings dissolved off by nitric acid. 
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